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Only from antenna specialists... 


-thenew 
Standar¢in 
professional 


mobil 


New! 


PRO-5000° 


SERIES 


No more compromises 


with quality, perform- 1 

ance or value. You get it 

all with our PRO-5000™ i | 

VHF and UHF professional 

mobile antennas. All new = 
A/S design from the ground-plane up for 


optimum reliability. 


Triple O-ring seals — runs rings around others 
for superior protection from water and other 
contaminants. 

100% factory-tuned and locked coils for long- 
term frequency stability. 

All internal connections soldered or press-fit 
for electrical integrity. 

Clean, contemporary, functional design 

Stainless steel whips: VHF models DURA-CON® 
plated for highest conductivity. 

Power rated 150 Watts; VSWR less than 1.5:1; 
Gain 3 GB (VHF); 3 dB or 5 GB (UHF). 


“the antenna specialists co. 


@ member of the ALLEN TELECOM GROUP 


Unique! 
DURA-FLEX* 


SERIES 


For industry standard per- 

| formance and beyond — 

1 of especially in duplex 

k communications systems 

and high vibration en- 

a vironments — choose 

Antenna Specialists’ exclusive DURA-FLEX- 
equipped mobile antennas. 


Exclusive A/S DURA-FLEX elastomer shock 
absorber completely eliminates RF duplex noise 
associated with conventional metal springs, 
especially with high vibration vehicles or terrain. 

Over 30 VHF and UHF models, all standard 
mounting configurations, for virtually any pro- 
fessional application where reliability is 
mandatory. 

Electrical and mechanical specifications meet 
or exceed all industry standards. 

Stainless steel whips, in choice of high- 
conductivity DURA-CON? or black chrome finish. 


® Stripes of Quality’ 


30500 Bruce Industrial Parkway, Cleveland, OH 44139-3956 » Tel. No. 216/349-8400 « Fax No. 216/349-8407. 


© 1993 by the Antenna Speciaisis Co 
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The 10-site radio controller 


Gooseneck 
microphone 
optional { 


— i optional 


Vega’s C-5111 10-line/4-frequency console 


ega’s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line/four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features, This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control. 
Instant PTT switches allow immediate 
response toa call on a particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line. 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


@ SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


@ UNSELECTED switches for 
monitoring any combination of 
unselected lines 


@ TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 


@ RX ALL switch for monitoring 
all unselected lines 


@ Separate speakers and volume 
controls for “selected” (TX / 
RX) and “unselected” (RX- 
only) audio 


= GROUP SELECT switch for 
easy selection of TX /RX line 
combinations 


@ TIMED MUTE switch to mute 
“unselected” audio temporarily 


@ Separate volume controls for 
each “unselected” line 


@ =Instant-PTT switches for each 
line 


B  Line-activity LEDs (function 
on all lines, selected or not) 


@ Heavy-duty 120/240-V.. power 
supply (also runs on 12 Vac) 
Options 


@ DCA-3 external three-line 
adapter for DC-format lines 


™@ Gooseneck and desk micro- 
phones, headsets, footswitch 


@ DTMF pad 
@ Cross mute 


@ Clock, audio-level bargraph, 
and cross-mute indicators 


@ Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


UI MEGIA IT 


a MARK IV company 
Signaling Products Group 


9300 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 


Circle (4) on Fast Fact Card 


Clock/audio-level/ 
cross-mute display 


Volume 11, Issue 6 The journal of mobile communications technology 


features 


10 Use automated testing 
for cellular base 
stations 
Dave Wood 
Enormous amounts of time can 
be saved by using the right hard- 
ware and software specifically 
written for cellular base station 
testing. In-service testing pro- 
tects revenue and can lead to 
increased customer satisfaction. 


28 How to use line 
sweeping to maintain 
antenna systems 
James M. Crooks 
Two types of line sweeping 
equipment are suitable for 
feedline and antenna system 
measurements that detect de- 
terioration and faults. Sample 
waveforms help to show you 
how to interpret test results. 


40 IMCE/Spring wrap-up 

Nancy Campbell 

Speakers in the opening ses- 
sion of the mobile communi- 
cations industry’s largest show 
talked about the converging 
technologies for personal com- 
munications. Here are some of 
their comments. 


departments 
4 Editorial 


Technician of the Year. 


6 Calendar 


On the cover: Mark Williams, network training 
instructor for Sprint Cellular, Raleigh, NC. 
watches the display of a connection chart for 
automated cell-site testing equipment on a 
Hewlett-Packard model 8921A service monitor. 
See article on page 10. 


8 Technically speaking 
Isolators—the practical view, 
part |. 


52 News 
NABER represents tower 
owners, site managers in 
Washington, DC. 


54 Regulating technology 
RCC-PCP difference contin- 
ues to blur; exclusivity, 
eligibility barriers may fall. 


58 New products 
Mobile Mark, PageTek and 
Douglas Integrated Software 
are the “Readers” choice.” 


V2 Literature 


74 Feedback 


In-house repair vs. 
privatization. 


75 People 


76 Letters to the editor 


Interoperability, 


77 Classified ads 


92 Ad index/hot line 


Find advertisers quickly. 


93 What do you think? 


What qualifications do you 
look for in technicians? 


Mobile Radio Technology (ISSN 0745-7626) 


is published monthly for free to qualified indi- 
viduals by Intertec Publishing Corporation, 
9800 Metcalf, Overland Park, KS 66212-2215. 
Second-class postage paid at Shawnee Mission, 
KS, and additional mailing offices. POST- 
MASTER: Send address change to MOBILE 
RADIO TECHNOLOGY, P.O. Box 12960, 
Overland Park, KS 66282-2960. 
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AT LAST, MOBILE E DAI 


The DATA MESSENGER System 


Now, the speed, efficiency and accuracy of a complete mobile data 
system is at the fingertips of even the smallest 2-way radio user. 
Selectone’s new Data Messenger System can send up to 8 messages 
of 140 characters each to every system mobile unit (new or existing, 
trunked or conventional) with an additional 64 messages stored in 
queue. This complete turnkey system, armed with Selctone pro- 
prietary software provides ‘‘handshaking"’ in both directions which 
virtually guarantees total communications. The system includes an 
ST-1010 Base Station Controller, the ST-1000 Mobile Data Terminal, 
mounting bracket and interconnect cables. Installation is fast and 
easy, thanks to Selectone's Applications Engineering support. 


FOR FULL FACTS, CALL: 


e Stores up to 8 messages of 140 characters each. 

e Eight programmable user-defined status conditions. 
e '‘Handshake’’ acknowledgement of all transmissions. 
¢ Back-lit mobile display for easy day or night viewing. 
e ANI! (Automatic Number Idendification). 

e Complete fleet status display at base station. 

e Compact mobile terminal (6.2”L x 3.8’W x 1.6”D). 
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ejecrone Selectone Corporation * 23278 Bernhardt Street « Hayward. California 94545 
Toll Free: (800) 227-0376 © Fax: (510) 887-4011 © Phone: (510) 887-1950 


E ditorial 


Department of State officer is ‘Technician of the Year’ 


Congratulations to Douglas A. 
Reno, the recipient of the 1993 Tech- 
nician-of-the-Year Award. 

Reno is employed as a communica- 
tions electronics offi- 
cer with the U.S. De- 
partment of State. He 
has served throughout 
the Middle East and 
South Asia and is sta- 
tioned in Cairo, Egypt. 

During his career, 
Reno has been respon- 
sible for the success- 
ful completion of 
communication systems for U.S. em- 
bassies. He has been commended con- 
tinually for his high-quality work, pro- 
fessionalism and continued support in 
the operation of these systems. 

He has demonstrated his commit- 
ment to providing outstanding service 
by performing radio services to the 
American embassy in Bombay, India, 
during a monsoon; participating in 
negotiations for antenna installations; 
and providing technical guidance to 
staff personnel. 

“Throughout his stay in Amman, 
Jordan, Doug always was ready to as- 
sist. . . no matter how difficult or 
trivial the problem was,” a letter from 
Administrative Counselor Lee 
Lohman at the American embassy in 
Amman reads, 

The award recognizes the vital role 
technicians play in the industry. It 
honors technicians who are actively 
employed in mobile communications 
and who have shown an outstanding 
effort in the performance of their 
duties. Candidates are assessed on 
their professionalism, performance, 
customer satisfaction and teamwork 
abilities. 

As this was written, Reno was 
scheduled to be honored at a May 13 
luncheon in San Antonio, TX, during 
the Mobile Comm °93 conference. He 
received an expenses-paid trip to the 
conference and an inscribed plaque. 

The award and conference are spon- 
sored by the National Association of 
Business and Educational Radio 
(NABER), Arlington, VA. NABER 
deserves a lot of credit for raising the 
visibility of radio technicians through 


Reno 


its award program. If you are inter- 
ested in submitting nominations for 
next year’s award, call Jan Jensen at 
800-759-0300. 


Last technician 

The May issue's “Letters to the Edi- 
tor” column included a letter from Rod 
Wheeler of the Radio Shop in Dia- 
mond Bar, CA. 

Wheeler’s letter gave a view of the 
future by the turn of the century in 
which the telephone companies domi- 
nate most forms of electronic commu- 
nications and entertainment program 
distribution services. Small radio com- 
munications service-providers, unable 
to compete, have disappeared in this 
future. 

Moreover, the same future finds ra- 
dio equipment with such low failure 
rates and at such low prices that serv- 
ice facilities, having been rendered 
unnecessary, have disappeared, too. 

We can see a future in which 
small radio communications service- 
providers and service facilities survive 
and prosper, although their roles may 
be different in 2000 compared to their 
roles today. 

The radiopaging service, for ex- 
ample, has grown continually despite 
predictions dating from the ‘80s of its 
iminent obsolescence. It does appear 
to be poised to become one of the elec- 
tronic networks that may serve por- 
table computers. 

We would like you to send letters 
responding to the “Last Technician” 
letter. Tell us your opinions about the 
future shape of radio communications 
services and the role of service 
facilities, 

—Don Bishop 
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Whether you want 
security against casual lis- 
teners or a sophisticated 
system designed to defeat 
= the most determined inter- 

Actual size ception efforts, Transcrypt 
International has the proven line of products you need, 

Our unique narrowband analog scrambling with digital con- 
trol, gives Crypto Voice Plus (CVP™) units greater range and 
superior audio performance over plain digital systems. And our 
modules’ small size make them compatible with virtually all 
radios and systems. 

Transcrypt CYP scramblers are packed with the features 
you'd expect from the world leader in voice privacy and signal- 
ing. Such as lost radio stun and over-the-air programming and 
control. When it comes to signaling, 
no other system offers so much in such 


TRANSCRYPT 


RN :A T NAL 


a small size—ANI, selective calling, status reporting, 
emergency with acknowledgement and more. 

So give your people the best in crystal clear communi- 
cation, and the other guy a lot of static. Get Crypto Voice 
Plus from Transerypt to suit all of your radio applications, 

FOR MORE INFORMATION, CONTACT 
TRANSCRYPT INTERNATIONAL AT 
1-800-228-0226 


TE 


THE WORLD LEADER IN VOICE PRIVACY AND SIGNALING TECHNOLOGY. 
1620 North 20th Sueet, Lincoln, NE 68503 (402) 435-4400 FAX (402) 435-6780 
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alendar 


June 

29-July 1—Utilities Telecommunications Council Annual Meeting, 
San Antonio Marriott Rivercenter and Convention Center, San 
Antonio, Contact: Rita Clark, 301-621-7802. 


July 

18-22—Forestry-Conservation Communications Association, Jackson, 
WY. Contact: Don Pfohl, 602-644-3166. 

24-28—International Municipal Signal Association, Norfolk, VA. Con- 
tact: Harold Glerum, 800-723-4672. 


August 

8-13—Associated Public-Safety Communications Officers 59th Na- 
tional Conference, New Orleans Convention Center, New Orleans. 
Contact: 800-949-2726. 


September 

21-23—International Mobile Communications Expo/Fall, Philadelphia 
Convention Center, Philadelphia. Contact: 303-220-0600. 

28-Oct. 1—Mobile Communications Marketplace, New Orleans Con- 
vention Center, New Orleans. Contact: Telocator, 800-326-8638. 


October 

12-13—SMR/Private Carrier Management Conference, Loews 
Coronado Hotel, San Diego, CA. Contact: 202-331-7773, 

16-21—International Association of Chiefs of Police Annual Confer- 
ence, Cervantes Convention Center, St. Louis, MO. Contact: 703-836- 
6767. 


November 

4-6—Industrial Telecommunications Association Annual Meeting, La 
Quinta Hotel, La Quinta, CA. Contact: Barbara J. Levermann, 703- 
528-5115. 

11-14—Communications Marketing Conference, Holiday Inn River- 
walk, San Antonio. Contact: Gene Johnson, Vega Signaling, 818-442- 
0782. 


° ° Larry Kline, Beachwood, OH 
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Art McDole, Salinas, C. : 
Land Mobile oes, 


Stuart F. Meyer, 
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19—Radio Club of America Awards Banquet, New York Athletic Club, 
New York. Contact: 201-652-6811. 


1994 


February 
7-8—AMTEX, the American Mobile Telecommunications Association's 


Marketing and Technology Conference and Exposition, Marriott on 
International Drive, Orlando. Contact: 202-331-7773. 


March 


2-4—Cellular Telecommunications Industry Association Winter 
Meeting and Exposition, San Diego. Contact: 202-785-0081. 

6-9—Energy Telecommunications and Electrical Association, Henry 
B. Gonzales Convention Center, San Antonio. Contact: 214-235-0655. 


April 
13-15—International Mobile Communications Expo/Spring, Las Ve- 
gas Convention Center, Las Vegas. Contact: 303-220-0600. 


May 

2-5—Supercomm and the International Conference on Communica- 
tions, sponsored by the IEEE Communications Society, New Orleans. 
Contact: 800-326-8638, 

25-27—RadioComm, Vancouver Convention Center, Vancouver. Con- 
tact: Bill Eggertson, 613-233-4888. 


June 

7-11—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Stockholm, Sweden. Contact: Professor Sven- 
Olof Ohrvik, technical chairman, 46 8 757 0483; Fax 46 8 34 8441. 


18-23—Utilities Telecommunications Council Annual Meeting, Wash- 
ington Sheraton, Washington, DC. Contact: Rita Clark, 301-621-7802. 
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Frederick G. Griffin, P.E., President, Frederick 
G. Griffin P.C., Lynchburg, VA 

Mary Kjorvestad, Empire Mobile Communica- 
tions, Houston 
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TO DIGITAL 


Meet the "Top Gun Scrambler" 
For the Radius” P200 
and Motorola® HT600* 


oF 
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The Cypher-MxX Variable Split Band 
Scrambler is close to digital in security, 
but without the drawbacks of processing 
delay, lost speaker recognition and reduced 
range. The MX P1283 is an SMT/PCB module 
housed in a replacement front cover for either 
a Radius P200 or Motorola HT600. And ina 
showdown, Cypher-MXvss is quicker to install. 


For Straight Shooting Information 
Call Toll Free: 


1-800-638-5577 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 
In North Carolina Call: (919) 744-5050 or FAX (919) 744-5054 


In Canada Call Omni Provincial Electronic, Inc.: 
East / 514-648-8432 ¢ Central / 416-841-6740 * West / 403-291 -9639 or 604-589-3822 


Rear View with Mic. 


* Motorola and Radius are trademarks of Motorola, Inc. and sobeshey Added 
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echnically speaking 


Isolators—the practical view, part 1 


By Harold Kinley, CET 


The ferrite isolator has come into 
wide use in recent years. 

Details on the isolators’ practical use 
and benefits, as well as their care and 
feeding, can be helpful to technicians. 

The reasons for using isolators 
include: 

(1) reducing intermodulation prod- 
ucts caused by signals mixing in the 
transmitter’s non-linear class C output 
stage. 

(2) providing a more constant 50Q 
load impedance to the transmitter, 
which, in turn, reduces the possibility 
of spurious signal generation within 
the transmitter oulpul stage. 

It is not necessarily important to the 
technician how a ferrite isolator is 
designed and manufactured. For prac- 


Kinley is a certified electronics technician with 
the South Carolina Forestry Commission, 
Spartanburg, SC. He is the author of Standard 
Radio Communications Manual: With tnstru- 
mentation and Testing Techaiques, Prentice- 
Hall, 1985. 


Figure 1. This single-section isolator con- 
sists of three ports. Port 1 is the input 
port; port 2, the output port; and port 3, 
the foad or termination port. Forward 
power flows from port 1 to port 2. Re- 
flected power flows from port 2 to port 3, 
where it dissipates in the 501) load resis- 
tor. A mismatch at port 3 causes some of 
the power to be transferred back to port 1. 


tical purposes, the device can be ana- 
lyzed as a “black box.” So long as the 
technician understands the isolator’s 
overall function, its limitations, speci- 
fications, applications and benefits 
become clear. 

A ferrite isolator is a ferrite circula- 
tor with a dummy load. Figure 1 below 
left shows a simplified drawing of a 
ferrite circulator with a load resistor at 
port 3. 

Normally, port | is the input port; 
port 2, the output port; and port 3, the 
load or termination port. The load 
connected to port 3, the termination 
port, is equal to the system imped- 
ance—50Q) for land mobile radio 
systems. 


Isolator power flow 

RF power entering port | from the 
transmitter passes on to port 2 with 
little attenuation. 

Any power reflected back to port 2 
because of a mismatched antenna, 
feedline or duplexer would be routed 
to port 3 as shown by the red arrow in 
Figure |. 


If port 3 is terminated by an imped- 
ance equal to the system impedance, 
most of the power transferred to port 3 
is dissipated as heat in the 500. dummy 
load. Any mismatch between the 
dummy load and port 3 causes a por- 
tion of the RF power at port 3 to be 
transferred to port 1, as depicted in 
Figure | by the broken red arrow. 

The better the impedance match be- 
tween the dummy load and port 3, the 
less RF power transferred from port 3 
to port 1. Thus, the quality of the load 
connected to port 3 has a great bearing 
on the isolator’s overall performance. 


Typical isolator setup 

Figure 2 below right shows a typical 
isolator setup. 

A single-section isolator is shown 
connected between the transmitter out- 
put and the antenna. The forward 
power is represented by the black line, 
and the reflected power is represented 
by the red line. 

Notice that the power reflected from 
the antenna (red line) is routed from 

(continued on page 42) 


ANTENNA 


ISOLATOR 


Figure 2. A single-section isolator is connected between the transmitter output and the 
antenna. Reflected power, indicated by red, is ‘dumped’ into the load resistor at port 3. 
A small portion of the reflected power finds its way back to port 1 and back into the 
transmitter. 
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Save Your Batteries 
kor When You 


Really Need Them. 


Use X-Tra Talk, trom Centurion. 


N ow you can make 
Nw your batteries 
are ready when you 
need them. 

It's simple. When 
operating from your 
vehicle, make it stand- 
and procedure to power 
your two-way portable with X-Tra Talk (patent pending), the 
battery eliminator from Centurion. 

X-Tra Talk plugs into your vehicle's lighter (or any other 
12-volt source) to give you hassle-free operation for as long as 
you need to talk. No worries about power drain. No problems 
with related weakening of signal. 

And best of all, no surprise battery failure down the line 
when you really need to use them. 


Because X-Tra Talk gives you; « Maximum power output 
from your radio * Extended battery life * Protection against 
reverse polarity and current surges * Compatibility with 
virtually all popular two-way portables, 

So why drain your radio's battery when you can tap into 
your vehick’s power source? Get X-Tra Talk and eliminate 
the frustration of battenes failing when you need them most. 

X-Tra Talk. Another bright idea from Centunon, your 
two-way portable power source, 

Call us toll-free at 800-228-4563 for the name of our 
distributor nearest you. And ask about our full line of 
battenes and power packs. 


CENTURION INTERNATIONAL, INC. 
Power When You Need It. 
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Use automated testing 
for cellular base stations 


Enormous amounts of time can be saved by using the right hardware and 
software specifically written for cellular base station testing. In-service 
testing protects revenue and can lead to increased customer satisfaction. 


By Dave Wood 


As cellular systems mature, with 
attendant cell splitting, micro cell 
structures and phenomenal growth, the 
maintenance of these systems grows 
increasingly complex. 

The typical system operator is faced 
with trying to balance construction 
activities with maintenance require- 
ments while still delivering a superior 
grade of service. Both of these activi- 
ties draw heavily upon the precious 
resource of time. 

Cellular systems, by their nature, 
are massively trunked communica- 
tions systems. One bad voice channel 
can affect thousands of conversations 
during the course of a day, thereby 
generating hundreds of trouble reports. 

This kind of problem results in 
even more demands on that precious 
commodity of time. Any technique 
that reduces maintenance time trans- 
lates directly into improved customer 
service. 

Recent advances in technology have 
allowed the automation of cellular 
base station maintenance. The auto- 
mation process has created significant 
lime savings for the system operator, 
resulting in improved service. 

The following information is a guide 
to the implementation of automatic 
base station testing. It includes a case 
history of Sprint Cellular’s solution to 


Wood is network training manager for Sprint 
Cellular in Raleigh, NC, and is responsible for 
base station and switch training. He has more 
than 20 years of experience in land mobile radio 
and telephone communications systems, 
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Figure 1. A typical system interconnect. Note the automatic control of RF and audio lines 
which eliminates most manual hookup chores. 


automated testing. 

Tremendous growth along with a 
desire to standardize maintenance 
procedures led to the need to auto- 
mate as many base station testing 
procedures as possible. When one ana- 
lyzes the time spent on base station 
maintenance, two factors stand oul 
immediately. 

First, the most unproductive time is 
consumed while driving to the cell site. 


Second, base station hardware test- 
ing takes much longer than actual 
repair. 

Any automatic maintenance process 
should address these time-consuming 
actions to increase productivity. With 
this in mind, the following criteria have 
been established for a proposed auto- 
mated cell site maintenance package: 

(1) The process must be accurate and 
reproducible. 
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(2) The procedures must adhere to 
the manufacturer's recommended 
maintenance practices plus offer sub- 
stantial enhancements. 

(3) The process must reduce mainte- 
nance time by several orders of mag- 
nitude to have the desired productivity 
effect. 

(4) The process should be user 
friendly and should be structured to 


enhance field acceptance, i.e., a single- 
box solution. 

(5) Detailed maintenance records 
should be available to allow easy trend- 
ing analysis and maintenance tracking. 

(6) The process should have as little 
effect on revenue as possible: i.e., it 
should support in-service testing. 

(7) The software should be structured 
to minimize operator error. 


It's Wuat's 
ON THE INSIDE 
THat Counts! 


It's the way an Alexander, battery is constructed inside 
that sets it apart from other batteries. Our state-of-the-art 
manufacturing methods put us at the forefront of the battery 
pack technology and innovation, 

Our weld points feature steel to steel, not nickel to stee| 
or other metals. We have a minimum of four welds per cell. 
This allows the strongest weld possible and insures a strong 


internal structure. 


Alexander's unique patented flexible circuit boards 
reduce the number of internal connections to improve 
reliability and protect internal structure from unexpected 


bumps and falls. 


We use the highest prade nickel-cadmium cells to ensure 


maximum talk-time. 


Our commitment to research and development and rigid 
quality control standards keep us on the leading edge of the 


battery industry. 


We are so confident in our quality products that we back 
them with the best warranty in the industry - one full year. 


Choose an Alexander batiery. 


It performs as well on the inside as it looks on the outside. 


a Alexander Batteries 


1-800-388-8314 


Circle (9) on Fast Fact Card 


12. Mobile Radio Technology June 1993 


A search for the necessary hardware 
and software led to Hewlett-Packard’s 
HP 8921A service monitor as the best 
solution for Sprint Cellular’s testing 
requirements. 

The two companies made an agree- 
ment: Hewlett Packard provides the 
necessary software and testing exper- 
tise, and Sprint Cellular provides the 
necessary system expertise. 

Company representatives decided to 
develop test software in the field on a 
working system. This method helps to 
tailor the software to “real world” situ- 
ations that occur with a loaded system. 
An added benefit would be reduced 
software debugging time. 

Sprint Cellular uses the Motorola 
HD-II/LD base station platform exclu- 
sively. This platform is an intelligent 
software-driven cellular base station. 
The integrated maintenance software 
package is extremely advanced and 
lends itself well to automated testing. 

Within the HD-II architecture, voice 
channels are tested as part of the sys- 
tem and not as stand-alone entities. As 
such, base station testing must be ac- 
complished from a system point of 
view because it is not possible to test 
a radio channel as a stand-alone radio. 

At first glance, this might seem to 
be less than optimum; nevertheless, 
this approach really is the best because 
the voice channel is tested exactly as it 
is used by a customer. 

After a 9-month development pe- 
riod, nine automated base station tests 
were implemented. These tests repre- 
sent the core of Sprint Cellular’s base 
station maintenance strategy. These 
tests are: 

(1) Laptop emulator. 

(2) RDM frequency and level. 

(3) Voice transceiver. 

(4) Signaling transceiver. 

(5) Scanning transceiver. 

(6) Combiner adjustment. 

(7) Wideband data on voice 
channel. 

(8) Manual switch and calibration 
aid. 

(9) Calculate transmitter power. 

By running these tests either singu- 
larly or in combination, all necessary 
base station criteria are tested and 
documented. 

The nine tests are stored on a 
random-access memory (RAM) card 


BEST LOW COST INTERCONNECTS 
IN THE BUSINESS! 


AT ONLY $299 OUR CS-900 WITH EVD IS YOUR 
BEST CHOICE IN A CONTROL STATION INTERCONNECT! 


at Oe BREAN 


Connect Systems inc 
Control Station Interconnect 
A MODEL CS-900 


ae 2 2 0 oe @ 


OFMF -: xMyY Gieoey 


The CS-900 is voice activated and can be used simplex or through any 
remotely located repeater. The standard %2 Second Electronic Voice 
Delay (EVD) totally prevents syllable or word clipping and results in 
unsurpassed simplex performance. FCC/DOC approved. 


MODEL CS-700 MODEL CS-800 
INTELLIGENT INTERCONNECT FULL DUPLEX INTERCONNECT 


The CS-700 is for simplex operation The CS-800 will operate Full or Half 
and offers selectable VOX Enhanced duplex and also has a built-in 
or VOX Controlled Sampling. The Repeater Maker. The two transformer 
CS-700 should be used in applica- hybrid provides superb trans-hybrid 
tions where it is essential for the isolation. The CS-800 is very user 
mobile operator to have positive programmable and can be custom 
control at all times. configured for any application. 

$279 Dealer Net. FCC/DOC approved. £666 Basler tet, 


_#$__ zh _§_—— 


CS-900 STANDARD FEATURES: ¢ 12 Second Electronic Voice Delay * 90 memory speed dialer * Redial 

¢ Single or multi digit access codes ¢ Toll Restrict * Built-in programming keyboard and display * Regenerated 
tone or pulse dialout ¢« Remote base mode « Land to mobile selective calling * Ringout on 1-9 ring * Line in use 
detect ¢ Call waiting « Hookflash « CW ID ¢ Refresh (for some trunked systems) and more. 


MODEL CS-700 and CS-800 STANDARD FEATURES: « 9 memory speed dialer * Redial * Single or multi digit 
access codes ° Toll Restrict ¢ Built-in programming keyboard and display ¢ Regenerated tone or pulse dialout 
* Ringout on 1-9 ring « Line in use detect ¢ Call waiting ¢ Hookflash « CW ID » Auto-Setup and more. 


) Connect Systems Inc. 


2064 Eastman Ave., #113 © Ventura, CA 93003 


Phone (805) 642-7184 * FAX (805) 642-7271 
CSI |s a registered trademark of Connect Systems Inc Circle (10) on Fast Fact Card 


and loaded into the HP 8921A’s I- 
Basic computer, which takes control 
of the base station’s maintenance 
package via an RS-232 interface. 

RF and audio switching is accom- 
plished by a Sprint Cellular-designed 
switching matrix controlled by the HP 
8921A. The switch box climinates 
most manual cable hookups, thus 
climinating a large source of operator 
error. Indeed, all test setups are con- 
trolled by software, completely elimi- 
nating measurement errors produced 
by incorrect operator inputs. 

Equipment setup is a straightforward 
process. Figure | on page || shows 
how the HP 8921A controls the HD-II 
base station via an RS-232C connec- 
tion to the master cell site controller. 
Various maintenance commands are 
sent to the base station via test soft- 
ware to accomplish test goals. 

RF is coupled into and out of the 
base station by way of directional cou- 
plers with a nominal coupling value of 
30dB. Sprint Cellular chose the RLC 
model 3020A directional couplers be- 


cause of their maximally flat coupling 
response (typically 0.1dB from 
800MHz to 900MHz) and reasonable 
cost. 

RF is coupled from the HP 8921 A’s 
duplex port via the Sprint Cellular 


_——— ———— 


The switch box 
eliminates most manual 
cable hookups, thus 
eliminating a large 
source of operator error. 
SS Se ee 
matrix switch to either six or two base 
station receiver inputs, depending on 
cell-site configuration. At the same 
time, RF from the base station trans- 
milters ts coupled into the HP 8921A’s 

RF [n/Out port. 

Thus, full-duplex testing occurs, al- 
lowing both the transmitter and re- 
ceiver portion of a transceiver to be 


tested at the same time. This method 
eliminates a great deal of mechanical 
cabling, and because of the Motorola 
architecture, it allows all voice chan- 
nels in one bay to be tested without 
recabling for RF signals. It greatly re- 
duces test time and reduces chances of 
operator error. 

In addition to RF, audio signals re- 
quired for testing are automatically 
routed by software and the matrix 
switch. 

Test results can be directed to a 
printer using the HP-IB interface or 
can be sent to a serial printer using the 
uncommitted second serial port on the 
HP 8921A. In addition, results can be 
uploaded to a laptop using readily 
available terminal software or can be 
stored on RAM memory cards for later 
retrieval. 

The nine tests that have been devel- 
oped are described below. These tests 
are individual in nature and are usu- 
ally run singularly. 

Nevertheless, at the operator’s dis- 
cretion, they can be grouped together 


AUTOMATIC CW 
Fleet prices begin at $195 with delivery in 
10 days. Fully guaranteed for 2 years. Write or 


call for our brochure. It describes our complete 
line of automatic identifiers. It says it all. 


Call Toll Free 1-800-521-2203 
{ CSc | CONTROL SIGNAL 


1985 S. Depew St. Unit 7, Denver, CO 80227 © (303)989-8000 


Manufacturers of Automatic Number Identification (AND 
Systems, The Tone Monitor Timekeeper™ and Morse Code 
Station Identifiers. 
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TRUNK YOUR 
COMMUNITY REPEATERS WITH .... 


oe 


TRUNK YOUR 
CONVENTIONAL 
RADIO EQUIPMENT 
WITH AFFORDABLE, 
FEATURE-RICH 
LANCER NETWORK 
SYSTEMS. 


When you are ready to add advanced 
trunking technology to your conventional 
radio systems, isn't it nice to know that the 
technology is ready for you? 


} The Local Area Network 
Central Exchange Radio 
network provides many of 

the features found in trunked 
radio systems and cellular 
telephone service. Now you can easily 
"trunk" your existing radios, both mobile and 
handheld, already in service. A LANCERnet 
terminal on each repeater and a LINC 
module in each portable or mobile radio are 
the only requirements 
for setting up your 
LANCERnet system. 
Call or FAX us today 
for complete information 
on the powerful 
LANCERnet system. 


» Automatic Channel Allocation 

+ Intersystem Security & 
Privacy 

+ Validate Users by Tone, ANI, 
or Both 

+ Up to 2,000 Users Per 
Channel 

+ Conference and Group 
Calling 

* Two Tone Paging 


Communications 
Electronics 
Specialties, Inc. 
931-218 South Semoran Bivd. 
Winter Park, Florida 32792 USA 
Telephone: (407) 679-9440 

Toll Free; 1-800-327-9956 

FAX; (407) 679-B110 
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: Talk Back Paging 


- Multi-level Priority User 
Override 


+ Full Remote System Control 

+ On Board Call Accounting 

- Direct Inward Dialing Option 

+ Remote Delinquent 
Subscriber Disable & Enable 


» Out of Range Conventional 
Operation 


Use the knob to select Conneng tor Base Station 
Base Station Reseonse 


se>Recontioure 

e . 
2TIME 151oO9134 
> 


Renot 


’ 


REP og 
>NOT MASTER CEC 
> 


> 
Rec 
t TAKEOVER INITIATED 
Sis Audio Close | > 


Figure 2. Initial RS-232 session with the HD-Il base station. In this 
case, the site was re-configured to allow proper control of voice 
transceivers. 


-300.60 <---- Or oo 
Hevletc-Packard 


for on ingicetion within the box. 


Figure 3. Large analog meter displays base station frequency 
error. Note adjustment instructions located below the meter. Ad- 
justment aids such as these free operators from having to consult 


in any order desired. For clarity, the 
tests are described in numerical order, 
although the test number has no bear- 
ing On test importance or function. 
p> Test No. / is the laptop emulator. 
The operator uses this program to 
communicate to the Motorola base sta- 
tion during static conditions, i.e. no 
automatic process running. This pro- 
gram is helpful in establishing com- 
munications with the base station and 
initializing certain pretest conditions. 


documentation to make adjustments. 


A prepackaged list of the most used 
maintenance commands can be ac- 
cessed from the program. This frees 
the operator from having to know sys- 
tem syntax because the program 
prompts for the proper input. 

This feature saves valuable time by 
not requiring reference to Motorola 
software documentation for input 
syntax. Any command not on the 
command list can also be sent manu- 
ally to the base station. Refer to Figure 


2 above for a display of a typical 
laptop emulator session with the base 
station. 

p Test No. 2 is the reference distri- 
bution module (RDM) frequency- and 
level-setting test. 

In the Motorola architecture, RF 
output frequencies are referenced to a 
master 3MHz oscillator. It is impor- 
tant to ensure that these references are 
properly set or an off frequency condi- 
tion could exist. 
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Write, call or FAX for our 
complete literature package 


MODULAR COMMUNICATION SYSTEMS, INC. 


13309 Saticoy St., No. Hollywood, CA 91605 / (818) 764-1333 / FAX (818) 764-1992 


MODUCOM MEANS INNOVATION 


MODUCOWM’s Ultra-Com communications control consoles 
offer more features, more control and unparalleled flexibility. 
While others may imitate, MODUCOM innovates! 
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Advanced design and micro- 
processor-based technology 


Sophisticated control and 
switching electronics 


"SCREENMAKER" and 
"CUSTOMIZER' for 
user programmability 


Touchscreen monitors, 
mouse or track-ball 


Multi-position consoles 
and single workstations 


tically keeps distortion to a 
id signal strength to the maximum. In both 
directions. On as many as 40 channels. 


All Celwave BDA’s are type accepted by the FCC and 
certified by the DOC for operation in 800 and 900 MHz 
SMR/Public Safety bands. They're compas ee 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS 


Fie ei 
—_—— 


Figure 4. Standard print- In addition, this reference frequency 
out of one voice trans- Socansentien:cogte:tirhteomsic il Shai is used to drive most processor cards 
celier seal. Leatiig Wee no and is thus level sensitive. As in all 


was extended to four and ‘ 
a half minutes due to test tests, a large analog meter is brought 


failures. In addition to the pc ag ea ot hp ae up on the CRT for adjustment pur- 

three maladjustments Ticnar Hiker. — : poses. This metering is in addition to 
i RX audio output "8. “18.10 “15 . ts 

ee Bi Stun 02872 tn ; auditory feedback for the operator, 

and had to be returned mre a e who may not be positioned to easily 

to the manufacturer for Sans Weian we seis tne’ see the HP 8921A screen. 

repair. iota rssiag ee gone se rene Automated RDM tests and adjust- 


ee Se een ments can be accomplished in approxi- 


4.0 68 


el mately five minutes. See Figure 3 on 

page 16 for an example of base station 
iy oh 3 frequency adjustment. 

Sonat Ate eene ns 6000 sae ; p Test No. 3 is the voice transceiver 


mo signal SAT @ GGRI ve WRONG 
signal Sl detec 601 2500 
Se mates: ORO test. ; 
+ feanuercy error 43 gos a5 ; ae ee gre es ars Swbe 
P Beer © kevel-6 Pere nates 3 Ss In reality, the voice transceiver tests 
SAT fran err @ G222 He 


Sat ph dev @ 6082 Hz 2108 + ae 22 are the heart of the entire automated 
gtr vorce tan tse 10.08 § bs Er process, as transceivers are the most 


Ione 


ein G1. ses 0,62 oe 2. numerous system components and 


~ worce lin © 1,1 wee 


resee line Lg ke &: have the greatest impact on customer 


* wolce jim 0 1,2 bie 


Rewaise dine CS his | UNaIAME 28 perceptions. To ensure the best grade 
e+ woree dewiation 2. 2. 2. + . oe 
Sirens te Zan wns 2. : of service possible, additional tests be- 


TM audio distortion . . ’ 

TX num and notse yond the manufacturer's recommenda- 
x comp track ere @ 10 of ~ 03 of error Pid . a , 
Wao ke | ee ek: : tions are performed on each voice 
channel in a system. 


Tk audio enasp © 3.08 bie “0.9 00 error 
These tests are based on the EJA IS- 


ith ACCESS" fiom ‘ave 

WI from Avtec 
ACCESS’ - Advanced Concept Communications 
Exchange & Signaling System for Utilities, 
Airlines, Gas & Oil Companies and Public 
Safety - A fully integrated, non-blocking, radio/tele- 
phone console system using color touchscreen 
technology. Touch control, pioneered by Avtec for 


high capacity voice communications systems, is fast 
becoming the new standard for dispatch consoles. 


Avtec is a licensee of the ERICSSON GE MOBILE COMMUNICATIONS EDACS™ trunking system 


Call or write today - 


AVTEC, INC. 
4335 Augusta Hwy. ¢ Gilbert, SC 29054 USA Av te Cc 


(803) 892-2181 ¢ FAX (803) 892-3715 


Keep In Touch ort screen 
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MAXRAD, Inc. 
4350 Chandler Drive 
Hanover Park, IL 


60103 USA 
ot me ollow the Leader 
Voice: (708) 372-6800 


Fax: (708) 372-8700 
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Adjustment for voice channel #00 R77. 
Adjust R77 on the selected voice channel for 
an indication within the box on the HP B920AR 


LO enulvatent for R77? Ls RIS. 


easier setting of adjustments. 


20 document which spells out perfor- 
mance requirements for cellular equip- 
ment providers. Referring to Figure 4 
on page 18, note that a total of 38 in- 
dividual tests were performed on this 
voice transceiver. 

Extended tests such as hum and 
noise; compander tracking; audio dis- 
tortion; and pre-emphasis and de- 
emphasis curve tracking have been 
added to the standard list of tests. In 
the past it was not possible to run the 


Figure 5. Analog meter display of transceiver audio output level. 
In addition to the display, auditory feedback is provided to allow 


creen 


Figure 6. Typical locator map showing transceiver adjustment 
locations. This particular map Is for the front panel transmitter 


audio level adjustment pot. 


extended test manually because of the 
tremendous time required to set up 
these procedures! 

As with all tests, large analog meters 
are brought up on the HP 8921A screen 
to allow adjustments along with audi- 
tory feedback to facilitate adjustments. 
Figure 5 above left illustrates receiver 
output level setting. 

Another useful function is the inclu- 
sion of component locator maps to 
guide the operator in making adjust- 


ments. Figure 6 above right illustrates 
this function. The locator maps sup- 
port both HD-II and LD transceivers. 

A typical session with a voice trans- 
ceiver can be completed in approxi- 
mately four minutes. This reduction of 
testing time represents several orders 
of magnitude of improvement over 
manual methods. Note that voice 
transceiver tests can be run while the 
site is in service, thereby reducing 
impact on revenue flow. 


Hutton's new product selection 


YOU'LL FIND OVER 


guide is designed for busy mobile 
communications professionals. 


Products are organized to make 
ordering fast and easy. With 6,500+ 
of the most popular items from 84 


select manufacturers, you'll never 
have to hunt through a huge stack 
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UNDER THE COVER 
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of catalogs. Call us toll-free to 
request your free copy. 


HUTTON'S CATALOG HAS WHAT IT TAKES 


COMMUNICATIONS 


Dallas, Texas 
214-239-0580 FAX 239-5264 
800-442-3811 


Norcross, Georgia 
404-729-9413 F, 
800-741-3811 


Hutton National 

Humble, Texas 
713-446-4050 FAX 446-5779 
800-325-8950 


Communications Works 
Denver, Colorado 
303-820-2929 FAX 820-2809 
800-726-6245 


729-9567 


The New STABILOCK’ 4015 Radio Test Set 4 
Tests Great—-Less Weight CX 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you've dreamed of in one unit, and doesn't cost an arm and a leg. 
The STABILOCK 4015 packs a lot of features in a compact design: 
C) spectrum analyzer with audio 
C electroluminescent display for easy viewing night or day 
-] licensed CLEAR CHANNEL LTR® testing capability 
(] memory cards to load and run tests automatically, including all cellular formats 
CL) digital storage oscilloscope 
CJ internal hatterv 
Lighten your two-way test load today-call for more information on the STABILOCK 4015 
1-800-225-5765 (in MA: 508-671-9700). 


CLEAR CHANNEL LTR is a registered tragemark of the EF Johnson Company STABILOCK 4015 is a registered trademark of Schlumberger Technologies. 


NEW OPTION Quality Test Solutions 


Schlumberger Technologies 
= ERICSSON Z| @ & | EDAC TM Schlumberger Instruments 
P.O. Box 7004 


829 Middlesex Turnpike 


‘inn veoma 2esce IFUNKing Licensee Billerica, MA 01821, USA 
ow in stock at Tessco Feaooeeriicet 
(319) 472-7000 1-800-225-5765 (outside MA) 


Rx FM 


158.8808 MHz 
70.0 


8.1588 kHe 
1.8880 kitz 
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* Remore 
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cor tye 


Schlumberger Technologies 


Canadian Representative Schlumberger Instruments Schlumberger Instruments Schlumberger Technologies GmbH 
Ateico Limited Victoria Road 50 Avenue Jean Jaures Ingolstadter Str. 67a 

9225 Leslie St. Unit 7 Farnborough, Hampshire _ - BP 620-06 D-8000 Munchen 46 

Richmond Hill, Ontario GUI4 7 Wieland CE F-92542 Montrouge Cedex, France West Germany 

L4B 3H6 e f Phone-33 1 47 466700 Phone-49 89 31889-0 

Phone: 416-882-9455 , Fax-33 1 47 466727 Fax-49 89 31889-160 

Fax: 416-882-9454 


bs Telex-631468 ENERINS Telex-5215015 SMG D. 
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p> Test Nos. 4 and 5 are the signaling 
channel and scanning receiver tests, 
respectively. 

Both the scanning receiver and sig- 
naling transceivers require the calibra- 
tion of signal strength indicator (SSI) 
curves. In newer units, this calibration 
is done in base station software to gain 
more accuracy. 

Large software tables are con- 


structed that correct for system gain 
inaccuracies. The manual calibration 
of these tables is a long and tedious 
process and is very error prone. Auto- 
mation of this process is a godsend to 
the maintenance staff. 

The HP 8921A can calibrate Scan II 
receivers completely without operator 
intervention in a little less than 35 min- 
utes. This calibration includes sinap 


™ 
AOR 
ASTRON 


PHOTOVOLTAIC SOLAR PANELS 


Hoxan Solar Power Systems are easy to design 


ALSO IN 
STOCK: 


AEA DATA 


BECKMAN 
BIRD 
CENTURIAN 
CUSHCRAFT 
FANON 
HENRY 


and easy to assemble from stock hardware. 
Call today for engineering assistance. 
We have everything you need. 


ICOM 
JABRO 
KANTRONICS 


nN 


2 


HENRY 
RADIO 


2050 S. Bundy Drive 

Los Angeles CA 90025 
Toll Free: 1-800-877-7979 
Or: 1-310-820-1234 

FAX: 1-310-826-7790 


LARSEN 
MAXON 
OPTO 
PIPO 
RADIUS 
TEMPO 
UNIDEN 
YAESU 
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RADIO ENGINEERING PRODUCTS 


+ SOFTWARE 


3-D Terraln 


Coverage Predictions 
Fresnel Zone Studies 
Engineering Package 
Intermodulation Studies 

3 or 30 Second Terrain Ales 


Ca, Za 


+ FCC INFORMATION 
Dial Access 
State Frequency Lists 
Custom Searches 
Malling Labels 
Print-outs 
Data Files 


GBT, INC. 


1001 S. Ridgewood Ave. 
Edgewater, FL 32132 


"DEMO DISK upon request SSUES. phone: 904-426-0014 « Fax: 904-426-0099 
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Figure 7. Partial printout of HD-I| Scan II 
receiver Calibraticn run. Note the numer- 
ous failures and that the program is auto- 
matically correcting these data points. 
Motorola scan receivers are typically cali- 
brated at —-90dbm. 


testing of six sector antennas, supervi- 
sory audio tone (SAT) detection, cali- 
bration of six sector receive antenna 
inputs and linearity checks. 

Signaling transceiver test and cali- 
bration occurs in a little less than five 
minutes. Both scanning receiver and 
signaling transceiver tests require an 
out-of-service cell condition; there- 
fore, program speed is most important 
if the effect on revenue is to be mini- 
mized. 

Refer to Figure 7 above for a scan 
receiver printout and calibration run. 
Note the numerous failures that the 
program is correcting by itself. 

» Test No, 6 is the combiner tuning 
test. 


Take A Look 
AT Our Brass 


After a Cushcraft/Signals antenna has 4 . 
been installed, you won't see the UltraLink r 
Cable,™ the all-brass mount or the silver- 
plated contacts. Quite simply, you won't see 
some of our best work. 

With UltraLink Cable, installs are fast and 
easy. It snakes great and the connectors fit 
right. The Teflon® core makes it the best 
cable for high temperature applications. Its 
low-loss characteristics will allow more of the 
signal to reach the antenna. Our all-brass 
mount won't corrode so it's easy to remove. 

Larger teeth and a soldered lug insure an 
excellent ground. : 


ss 
When the world's largest package delivery TY. 
company needed antennas for their parcel ~ 
tracking system, they chose the one you see ~~ 
here. Make the informed move to Cushcraft/ — \ 
Signals for all your demanding mobile — \" 
applications. ie’ 


Call us or your favorite distributor for your 
mobile and base antenna needs. 


4). 


UltraLink Cable'™ 


—— 
Ne eS 


* Low-loss Teflon® dielectric 

* Withstands high temperature 

¢ Fits standard RG58 size connectors 
* Easily removed dual shields 

* Solid center conductor 


All-Brass Mount 
* Non-corroding 

* Parts won't seize together 
* Large grounding teeth 

* Soldered ground lug 


Cushcraft/Signals 
supplies a complete line 
of base and mobile antennas. 


1-800-258-3860 
FAX: 1-800-258-3868 


eusnerctit/: 


48 Perimeter Road, Manchester, NH 03103 U.S.A. - Telephone: 603-627-7877 + FAX: 603-627-1764 - TELEX: 4949472 
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Figure 8. Typical out- 
put from the trans- 
mitter power calcu- 
lation program. 
Here, to provide an 
ERP of 100W, with 
losses as shown, It 
is necessary to run 
21.63W at the har- 
monic filter output. 


Maximize your 

performance with the 

ease and comfort of 

hands-free radio operation! 

DTC's most advanced line of 
communication accessories are built 

to perform in the toughest conditions. 
Experience Engineering Excellence! 


RHS-3 Single Earpad 


DYNATECH 
TACTICAL 
COMMUNICATIONS, INC. 


16 Hampshire Dr., Hudson, NH 0305] 1-800-233-8639 
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Actually it is a subset of the voice 
transceiver test, No. 3. The program 
takes control of the voice transceiver 
and allows manual keying of the chan- 
nel for combiner tuning purposes. 

p Test No. 7 is a wideband data de- 
viation test. 

It allows wideband signaling data to 
be measured with the voice transceiver 
in service, The HP 8921A captures 
data bursts on the fly and follows calls 
from channel to channel allowing 
wideband data to be easily measured 
on each voice channel in a cell site. 

Note that this is actual data, not a 
facsimile. 

» Test No. 8 is a calibration aid for 
the HP 8921A to allow easy calibra- 
tion of external RF signal path losses. 
These losses are entered into the pa- 
rameter fields in the program and are 
used to calculate various measurement 
results. 

p> Test No. 9 is a transmitter power 
calculation program. 

It allows the operator to calculate 
transmitter power output at the stack 
for various ERP FCC requirements. 
This program is unique in that it recal- 
culates output power instantly as vari- 
ous losses are introduced into the an- 
tenna system. 

Figure 8 above illustrates a typical 
transmitter power calculation. 

The nine tests briefly described 
above have proved to be so successful 
that they are now available as a stan- 
dard software package for the HP 
8921A. This software product HP 
11807B option 040 comes to the user 
on smart cards and is loaded into the 
HP 8921 through the front panel card 
slot. This software has been purchased 
by Sprint Cellular for all markets and 
is now a network standard. 

The results from the initial imple- 
mentation of this automated process 
have been phenomenal. Cell-site 
maintenance efforts that used to be 
spread over three days can now be 
accomplished in four hours. This has 
significantly reduced unproductive 
drive time, satisfying one of our initial 
criteria. 

Actual test time at a site has been 
reduced by between 60% to 70% while 
greatly increasing capabilities. We ex- 
pect even greater productivity gains as 
more of our maintenance staff expand 


Now When Your ANI Talks... 


EMERGENCY! 
UNIT 1082 
MAN-DOWN 


The Whole Fleet Listens! 


Introducing Automatic Voice Alerting, Only From Cimarron Technologies 


When the situation tums critical, your people need to know about 
it. Fast. That's why our Automatic Voice Alert system sounds the alarm 
with synthesized voice, over your radio channel or local PA. Quickly and 
accurately, so everyone gets the word. 


HERE'S HOW IT WORKS 

Your GE-STAR® equipped radio sends the push-button 
Emergency or Man-Down ANI message in less 
thana half second. Our C-MARK dispatch 
display then decodes the digital message, 
sounds an audible alarm, flashes the unit 

ID and message display, and logs it to a 
printer. 

AND NOW HEAR THIS 

p =. Thenthe C-MARK, with Automatic 

Voice Alert, keys the dispatcher's radio 
and broadcasts the unit number and criti- 
cal message phrase back over the channel 
(contention free), as well as to its internal 
speaker or your local PA. 


TAG-1 ANI encoder sends Emergency ante 
Man-Down messages from your remote radio 


GE-STAR is a registered trademark of General Electric Corporation 


SE HABLA ESPANOL... PARLEZ VOUS FRANCAIS 
Plus, our Automatic Voice Alert can be optionally supplied with any 
phrases, in any language you choose. So the message gets across, 
wherever you are. 


The C-MARK I] dispatch display sends 
Automatic Voice Alert messages back over the air 


Automatic Voice Alert works with our TAG-1 ANI encoders, 
or in any GE-STAR® compatible ANI system. 

AND THERE'S MORE 
We offer the most feature filled and innovative GE-STAR® compatible 
ANlin the industry. To find out more, call toll-free in the US. 
1-800-487-7184 or (619-738-3282. 


CIMARRON 


TECHNOLOGIES 
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their familiarity with the software. 

Training for the HP 8921A and as- 
sociated software is provided by Sprint 
Cellular’s Network Training depart- 
ment and takes approximately one 
week. The response from our mainte- 
nance staff has been overwhelmingly 
positive, and field acceptance has been 
strong. 

Many purists object to the reduction 
of accuracy that occurs when testing a 
cell site that is actively processing 
calls. 

An RF-savvy person may object to 
the use of directional couplers to inject 
signals as well as to measure transmit- 
ter power. The main disadvantage of 
injecting signals into a cell-site re- 
ceiver is that co-channel or adjacent- 
channel interference may be present, 
thereby corrupting measurement 
results, 

In reality, experience has shown that 
detecting interference during testing 
benefits the system operator because 
interference needs to be addressed by 
frequency planning. It is also apparent 


that the directional coupler’s coupling 
values may vary somewhat if the an- 
tenna does not present a SOM imped- 
ance to the coupler. 

If this is the case, one needs to find 
out what is wrong with the antenna 
system, because it should present a 
500 load to the coupler’s antenna port. 

Another area of concern with in- 
service testing deals with measuring 
transmitter power with a spectrum 
analyzer. Here, absolute level accuracy 
and flatness come into play. 

Most of these areas are calibrated 
out of the measurement picture; how- 
ever, experience has shown that accu- 
racies on the order of +0.4dB are com- 
mon. Because the EIA spec for trans- 
mitter power is +], —3dB, this is an 
acceptable compromise. 

Those who want a more accurate 
measurement can use the out-of- 
service testing of transmitter power, as 
the program supports both methods. 

Automated cellular base station test- 
ing Is a natural and necessary evolu- 
tion. It will be the only way most 


service-providers will be able to pro- 
vide adequate maintenance while con- 
trolling costs. 

As this article is written, other test 
equipment manufacturers are fielding 
comparative products. Most, including 
Hewlett-Packard equipment, provide 
solutions for platforms in addition to 
Motorola’s. 

Because of the capital expense in- 
volved, it is important that the system 
operator carefully evaluate all products 
to ensure that they will meet current 
and future needs. 

All automatic testing programs look 
impressive when compared to manual 
methodologies. The best evaluators are 
most likely the maintenance staff be- 
cause they are closest to the problem. 

Do not be afraid to have specialized 
soltware written for specific require- 
ments. The proper selection of an au- 
tomated test equipment vendor will 
translate into improved customer sal- 
isfaction, which is the reason service 
providers are in business. mm 


WHEN TRAGEDY STRIKES, LACK OF 


COMMUNICATION IS A REAL DISASTER 


Whether it's co-ordinating 
Search and Rescue teams or 
dealing with ground relief suppo 
groups, a portable communi- 
cations system is an absolute 
priority in times of emergency. 

The Tait Portable Repeater 
Station has been designed to be 
put into action immediately, 
effectively. Light, robust and 
‘showerproof, the Portable 
Repeater Station can handle a 
network of mobile and handheld 
radio transmissions in the most 
remote of terrain. 

Wherever life is in danger, the 

Tait Portable Repeater 
Station brings the 
promise of help. 


Tait Electronics U.S.A. I 


9434 Old Katy Road, Suite 


Houston Tg 


Outside Te 5, Fax (1) (713) 468-69 
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4 New Winners from Midian 
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To Order Call Toll Free: 1-800-MIDIAN’S 
Corporate Headquarters: (602) 884-7981 FAX: (602) 884-0422 
World Leader in innovative Communications Technology 


MIDIAN ELECTRONICS, INC. / 2302 East 22nd Street / Tucson, Arizona 85713 
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How to use line sweeping 
to maintain antenna systems 


Two types of line sweeping equipment are suitable for feedline and antenna 
system measurements that detect deterioration and faults. Sample waveforms 
help to show you how to interpret test results. 


Figure 1. A properly TERMINATED cable 
absorbs the TDR signal, resulting in no 
reflection. Faults located ahead of the ter- 
mination may be revealed as reflections 
along the waveform. If a terminator causes 
a reflection, the termination may be bad. 


Figure 2. A reflection with the same polar- 
ity indicates a fault with OPEN (high im- 
pedance) tendencies. The reflection 
shown at the second cursor is a COM- 
PLETE OPEN. 


Figure 3. A reflection with the opposite 
polarity indicates a fault with short (low 
Impedance) tendencies. The reflection 
shown at the second cursor is a DEAD 
SHORT. 


By James M. Crooks 


There appears to be a lot of confu- 
sion in the communications industry 
concerning transmission lines, anten- 
nas, connectors, waveguides and when 
and where to use time-domain reflec- 
tometers (TDRs) and _ frequency- 
domain reflectometers (FDRs). 

The right information helps to dispel 
some of the misconceptions and helps 
technical supervisors to make impor- 
tant decisions about antenna system 
maintenance. 


TDR 

A TDR works on the same principal 
as radar: Pulses are transmitted down 
the cable under test and a part or most 
of the pulse energy is reflected. 

The time required for the pulse to 
reflect and return to the source can be 
measured and plotted to provide a 
meaningful indication. 

Time domain reflectometry is useful 
in three main areas of feedline and 
antenna system work: 

p Design—lt identifies impedance 
discontinuities. 

p Assembly and testing—lt aids in 
tuning. 

p Installation and maintenance—It 
helps in fault location. 


Crooks is president of Broadcast Communica- 
tions, New Glarus, WI. He is a former chairman 
of the Wisconsin State 9-1-1 Board. He has been 
in the communications industry for 37 years, 
designing and installing systems for a wide vari- 
ety of users. 


Figure 4. The middle reflection at the sec- 
ond cursor is a PARTIAL OPEN followed 
by a COMPLETE OPEN (end of the cable). 
The more severe the fault, the larger the 
reflection. 


Figure 5. The middle reflection at the sec- 
ond cursor is a PARTIAL SHORT followed 
by a COMPLETE OPEN (end of the cable). 
The more severe the fault, the larger the 
reflection. 


Figure 6. A water-soaked cable displays a 
waveform with a downward slope, indicat- 
ing the beginning of the water, and an 
upward rise at the end of the water. Gen- 
erally, the area in between the two reflec- 
tlons appears ‘noisy’. 
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At only *8695, 
it just keeps filling 
your cash drawer. 


(A) MOTOROLA caatncinomasteusen | 


The new R-2550. 


COMMUNICATIONS SYSTEM ANALYZER 


In today's economy, you need equipment 
that not only performs, it pays back! 


Motorola introduces the R-2550, with the 
combination of performance features you 
need — variable level duplex generator 


For information, call: 


1-800-235-9590 
Or write P.O. Box 2606 
Scottsdale, AZ 85252 


* auto calibrated spectrum analyzer * auto 
calibrated field strength meter + large (7” 
diagonal) CRT = digital storage oscillo- 
scope * dozens of additional features — all 
at a price that helps keep the till full. 


(A) MOTOROLA 


Quality means the world to us.™ 


© Copyright 1993 Motorola Inc, and Motorola are trademarks of Motorola Inc 
$8695 is the U.S. domestic price. 
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®*“Stripes of Quality” 


the antenna specialists co. 


Distribution... 


Mobile Antennas 
Cellular Antennas 
Base Station Antennas 
Portable Antennas 
CB and Scanner Antennas 
Disguise Antennas 
Marine Antennas 
Aviation Antennas 


As one of the largest Antenna Specialists distributors 
in the country, CA stocks a full line of quality antenna 
products so you'll get what you need, when you need it. 


Our centrally located Chicago area warehouse provides 
quick shipment of competitively priced A.S. products 
across the country. So you can count on CA to ship your 
orders on time. 


Call CA for ALL your A.S. antenna requirements! 


The Complete Mobile Communications Distributor 


UN Fommunications 
er wW ©). XW Associates Inc. 


305 N. Republic Ave. P.O. Box 2399 Joliet, IL 60434 


US (800) 435-9313 In Mlinois (800) 892-1617 
Order Fax (800) 284-4934 


aS 


Site Management Equipment 


at its best. 
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Installation and maintenance is the 
most common use of a TDR. 


Source pulse 

The source pulse amplitude and du- 
ration determine its energy content and 
the maximum cable or line length that 
can be measured. 

Pulse amplitude usually is fixed by 
the manufacturer and cannot be 
changed by the operator. Pulse width 
usually is adjustable via a preselection 
control that allows the operator 
flexibility, 

The wider the pulse, the longer the 
feedline that can be accurately mea- 
sured. There is a trade-off, though: A 
blind spot at the beginning of the pulse 
can mask discontinuities. 

With a 2nS (2 nanoseconds or two 
billionths of a second) pulse, the blind 
spot covers approximately 3 feet; a 


——_—_—_—————$— 


The source pulse 
amplitude and duration 
determine its energy 
content and the 
maximum cable or line 
length that can be 
measured. 


10nS pulse has a 15-foot blind spot; 
and a 1,000nS pulse has a 600-foot 
blind spot. No returm pulses are evi- 
dent in the blind spot, so no faults are 
displayed within those sections of 
feedline. 

One way to overcome the blind spot 
is to insert a jumper cable equal to the 
blind spot length between the TDR and 
the feedline to be measured. With a 
2nS pulse, the jumper is 3 feet long. 
To calculate the distance to a fault or 
the feedline length, jumper cable 
length is subtracted from the TDR 
fault indication. 


Reflected pulse 
The reflected pulse amplitude al- 
ways is less than the source pulse 


{nipace. 


A Motorola Company 


Bi 


Terminal Features 


Seid ey 
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in a Small Paging Terminal 


For Smaller Markets, Customer 
Owned Paging, Health Care or those 
Special Alpha Applications. 


Unipage now offers Customer Owned 
Paging companies and those with smaller 
paging demands, a paging terminal that has 
many of the features normally found only on 
larger terminals. And it’s affordably priced. 
Here are the standard features and some of 
the benefits that come with Page Maker 8. 


Page Maker 8 Standard Features: 
* 2000 Subscriber Number Capacity 

¢ One Channel Output 

* A Quad Store Card for Voice Paging 
¢ A VP8 Card for Caller Prompting 

¢ A Dual Trunk Card (two trunk inputs) 


Profit from Big Terminal Features 

* Use2Tone, 5 Tone, POCSAG 512, 1200 
or 2400, GSC, NEC D3, NCA, or MBS 
pagers. 


A Few Benefits of Owning a Unipage 
* Numeric, Alpha, Tone or Voice paging. 
* Interfaces with PURC, Quintron and other 
transmitters. 
* Hot Card Maintenance--remove or in- 
stall any card while the system is operational. 
It's convenient, and you don't have to power 
down and lose pages while the system is off 
the air. 
* System is expandable to four trunks by 
adding an additional card. By adding other 
optional cards, your system can grow as your 
needs grow. And, all of the cards are trans- 
portable to an M15 chassis for future growth! 
For more details, call Unipage at the 
number listed below. We will be happy to 
show you how the Page Maker 8 is the wise 
choice for your paging needs. 


qOriace 


A Motorola Company 
1510 N. Hampton 
DeSoto, Texas 75115 
(214) 224-3509 
1-800-367-2864 
FAX (214) 228-1430 


Sold through Motorola Dealers or directly through Motorola and Unipage. 
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Figure 7, A HIGH RESISTANCE JOINT or 
SPLICE produces an S-shaped reflection. 
A high-impedance UPWARD reflection is 
followed by a lower-impedance DOWN- 
WARD reflection. 


Figure 8. Testing through to an antenna 
usually results In an S-shaped reflection, 
although reflections can vary greatly de- 
pending on the antenna. 


amplitude because of signal loss in the 
cable. 

Keep in mind that the outgoing pulse 
is attenuated by line loss, and the re- 
turn or reflected pulse is attenuated by 
the same amount. 

Most TDRs present a positive-going 
source pulse, and the reflected pulse is 
either plus or minus, depending upon 
the return pulse’s phase. Assuming a 
50 source impedance, a positive re- 
turn pulse indicates a reflected imped- 
ance greater than 50 (partial open or 
complete open of cable), and a nega- 
tive return pulse indicates a reflected 
impedance less than 500 (kinks or 
water in the line or a partial short). 

No reflection normally indicates a 
perfect 502 load that absorbs all of the 
pulse energy. An antenna connected to 
the line generally displays both a posi- 
tive- and a negative-going pulse de- 
pending upon the antenna design and 
operating frequency. 


TDR limits 
Four important limitations should be 


Figure 9. Testing tower cables with anten- 
nas can be challenging because of energy 
Induction from high-RF areas as shown on 
the waveform. Stepping through various 
noise filter settings results in a cleaner 
waveform. 


Figure 10. Some TDRs store images to 
allow an operator to compare the initial 
trace with another trace made after mak- 
ing a repair and print both traces as a 
permanent record, 


Advanced Features, New Design 


nis, 
\ 


The future of EXTENDED LO- 
CAL CONTROL is here. The 
new model LE1O from CPI is a 
telephone style local extension de- 
signed for easy use with virtually 
any radio. The LE10 provides LED 
PTT indication, on-hook PTT ca- 
pability, off-hook monitor, 
amplified speaker with volume con- 
trol and adjustable amplified 
modulation output. The LE10 al- 
lows you to hear both sides of a 


transmission made from another 
desk-set or the radio microphone. 
The LEIO gives you all this in a 
newly styled modern package that 
brings extended local control into 


the 90's. Options: wall-mount 


adapter, two channel control. intercom, on-hook monitor and plug-in power- 


pack. 


Features 
* Separate RX and TX amplifiers 


+ Radio transmission monitored on LE10 speaker 


+ New modern styling 
+ One watt receive audio amplifier 
* Use up to 1000 feet from base station 


+186 Commerce Dnve + Aichardson. TX 75081 


(214) 437-5329 + FAX (214) 437-5360 » (800) 869-9128 
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AVCOM’s New 
PSA-65A Portable 
Spectrum Analyzer 


The newest in the line of ru 
trum analyzers from AVCOM 
in rformance for only $2,855. 

OM'S Mead PSA: rod i first low 
cost general purpose portable spectrum 
analyzer that's loaded with features. It’s 
small, accurate, battery operated, has a 
wide mequerioy age - a must for 
every technician's bench. Great for field 
use too. 

The PSA-65A covers frequencies thru 
1000 MHz in one sweep with a sensitivi- 
Somer. than -95dBm at narrow spans. 

he PSA-65A Is Ideally suited for 2-way 
radio, cellular, cable, LAN, surveillance, 
educational, production and R&D work, 
Options include frequency extenders to 
enable the PSA-65A to be used at SAT- 
COM and higher frequencies, audio 
demod for monitoring, riodic anten- 
nas, 10KHz filter for .2 MHz/DIV range, 
carrying case Wen) and more. 

Md more intormation, write, FAX or 
phone. 


ed spec- 
amaz- 


500 SOUTHLAKE BOULEVARD 
RICHMOND, VIRGINIA 23236; 804-794-2500 
FAX 804-794-8284 
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Interruption proof. 


EDACS! 


Virtual Private Network, 


With EDACS” VPN, you can have interruption- 
free, non-stop digital voice and data trunking. 
Fleet operators, public safety organizations, and 
utility companies can now count on affordable 
and reliable, integrated 2-way radio and data 
communications. 

EDACS VPN* lets you have the benefits of a non- 
stop digital communications system, without the 
cost of setting up your own infrastructure. With 
EDACS VPN, you get reliable non-stop voice and 
data trunking for emergency situations, your 
own channel every Ume you need one without 
stepped on messages or incomplete calls, the 
privacy of digital voice, wide area coverage, 
and more. 

EDACS VPN is identical to the Enhanced Digital 


Years ahead in non-stop digital communications. 


Access Communications System that is already 
up and running in over 100 communities world- 
wide. This proven communications is helping 
customers increase productivity, control fleet 
operations, and provide non-stop communica- 
tions during hurricanes, lightning strikes and 
other emergencies. 

When you need proven communications every 


time, with no interruptions, now you can rely on 
EDACS VPN. 


For your free guide to 
Digital Communications, 
call Ericsson GE at 
1-800-GE-12345. (In Canada, 
call 1-804-528-7643.) 


Mobile Communications 


*EDACS VPN—-Enhanced Digital Access Commumicauons System Virtual Private Network. 


EDACS is a trademark of Ericsson GE Mobile Communications Ine. 


© 1993 Encsson GE Mobile Communications Inc 


IP-D 
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Aerie CUSTOM SPLITTER/ Kine 
ONPEn TESTER REFLECTION 
COEFFICIENT 
TEST 
PORT 


DETECTOR 


REFLECTED 
SIGNAL 


FAULT 
i 
i 


INCIDENT ! 
SIGNAL 


LINE UNDER TEST 


Figure 11. A scalar FDR setup block diagram for Figure 12. A scalar FDR setup block diagram for a directional coupler test 


measuring distance to fault. head. 

considered when using a TDR: (3) Waveguide cannot be measured tion in as much as 80% of transmission 
(1) The transmission line is pulsed by a TDR because of the waveguide’s line applications, including: 

at the TDR’s pulse frequency, not at dispersion effects. p fault location. 

coaxial feedline’s operating frequency. (4) The actual return loss of a co- p> line length. 

Some line faults are frequency- axial line cannot accurately be mea- p> types of faults. 

sensitive and may not be detected by a sured by a TDR. Most TDRs are smaller than a brief- 

TDR. Although a TDR has limitations case. They usually are fitted with re- 
(2) An antenna cannot be checked — when used with radio communications chargeable batteries and a printer. The 

for resonant frequency by a TDR. systems, it provides sufficient informa- cost for most units ranges trom $2,000 


Cp-ter” The Symbol of Authority Express 


Recognized forcenturies asthe "symbol of authority” | f 
and leadership, the scepter stands out: Cp-ter ™ yo u rse 
and Cp-ter-QTX ™ by Monark® revive the tradition. = 
Hand Portable Radios and Radio Telephones that 


bring back pride in ownership with features and 


style ranking with the noble but a price that will make Something bothering you? Want 
your royal treasurer smile. to sound off about it? 


Cp-ter ™ synthesized micro-processor Need help that other readers 
conventional radio designs have an might provide? 

abundance of the most popular features 

like Scan, Priority, ANI, CTCSS, DTMF Bend a:leiterto: 


encoding and decoding, and much more. 


Cp-ter-QTX ™ Radio Telephones provide Letters to the editor 
exclusive built in  multi-format Mobile Radio Technology 
programming for compatibility with a wide P.O. Box 12801 

range of OTMF store and forward Overland Park, KS 66282-2901 
controllers without the need for any 
trunking option board. It's all in the 
software, 


Dealers are being selected presently so 
please call or write us for additional 
information and for the REP. in your area. 


Monark International Corp® 


Synthesized Hand 

Partable Two-way 10735 N.W. Ambassador Dr. 

Radio Quasi-irunked Kansas City, Missouri 64153 
Radio Telephone Tel; B16-891-0700 


Fax: B16-B91-0888 
© Copyright 1993 
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Paul Dobosz 


Clear Channel Commun. 


“Extremely fast shipment- 
often here the next day, 
never more than two days. 
Keep up the good work!” 


Jerry Goerz 
Kentucky Utilities Co. 


“Your quotes are fast, 
Delivery is fast.” 


wR 4 
Carl Davis Ill 
NY St. Dept. Envir, Consy 


“Having guaranteed prices 
right next to the item in the 
catalog is great. | find the 
photographs of products very 
helpful at times.” 


The Good, 
The Bad, 
& The Ugly. 


Several times a year, Cartwright 


Communications sends a questionnaire to 
their entire customer list asking, “How are we 
doing?” In Fact, Cartwright asks cheir 
oD oD 
customers to “tell it like it is, no matter 
whether it’s good, bad or ugly”. Cartwright 
= CF ff 

listens very closely because we value our 
customers opinions. Here are some of the 


responses. 


We Deliver Value! 


1-3 Day Delivery Nationwide. Call us by 
3:00pm E.T. and we'll ship the same day. 


Call for our free Pricebook with 
guaranteed prices for 3 months. 


CARTWRIGHT 


COMMUNIGTIONS COMPANY 


800-543-8614 


Your ready source for Andrew, A/S, 


eee 


Celwave and Decibel Products. 
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David Williams 
Williams Communications 


“Your company has been 
perfect on orders," 


Joanne Miller 
Tower Communications 


“We have ne complaints 
regarding shipments, since 
most of the time, the 
merchandise arrives sooner 
than expected," 


Saddam Hussein 
Dictator of Iraq 


“Cartwright? Those bums 
wouldn't even accept my 
orderitt” 


6500 ANALYZER 


RF INPUT 


FAULT 
LOCATION 


RETURN 
LOSS 


Figure 13. A scalar FDR setup block diagram for making insertion loss, return loss, 
VSWR, and antenna resonance measurements. 


to $5,000. 

The display can be as simple as a 
footage counter or as elaborate as a 
liquid crystal display (LCD) or oscil- 
loscope image. Some TDRs store im- 
ages to allow an operator to compare 
the initial trace with another trace 
made after making a repair and to print 
both traces as a permanent record. (See 
Figure 10 on page 32.) 


Sample waveforms 

Sample TDR waveforms show the 
operator what to expect on the display. 
For example, Figures 1-10 show: 

(1) a properly terminated cable. 

(2) an open cable. 

(3) a shorted cable. 

(4) a partial open. 

(5) a partial short. 


A good approach is to 
obtain and read the TDR 
instruction manual to 
become familiar with the 
specific unit being used. 
SSS I 

(6) a water-soaked cable. 
(7) a high-resistance joint or splice. 
(8) an antenna connected to cable. 


(9) RF energy on cable (use filter). 
(10) dual trace, with both storage 


and /ive traces displayed. 


The 10 waveforms show only a 


Let Coded solve your fleet identification problems with our subminiature, 
ultra-reliable, digital ANI products featuring DataMute, Automatic Acknowl- 
edgment, All Call, Select Call, Emergency, and more. 


1-800-228-6367 _ 
Coded Communications 


Keeping data on the move 
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Figure 14. A typical plot of distance to fault 
of a transmission line. 


small example of the many types an 
operator is likely to see. 
Nevertheless, they represent the 
most common waveforms found in 
coaxial cable testing. The operator 
should become acquainted with the 
TDR and its various displays by ex- 
perimenting with a variety of cables 
under simulated conditions. A good 
approach is to obtain and read the TDR 
instruction manual to become familiar 
with the specific unit being used. 


FDR 
A frequency-domain reflectometer 
works on the basis of a frequency- 
sweep generator: A sample of sweep 
generalor signal is used to calibrate a 
scalar analyzer or tracking generator. 
A directional coupler separates the 


PED-24 ENLARGED FOR DETAIL. 


PPP 


rius 


Bhar ol 
Be 


Now from Decibel a lowscost RF Repeater for 406-960 MHz cellular, 
trunking, ETACS, GSM, CNET and Conventional radio systems! 


New PrismPlus provides excellent 406-960 MHz DBE34 offers 2.5 watts output and DBE40 10 watts 
coverage where trunking, cellular and other (powémsmeasured al the 1 dB compression point 
signals are blocked or absorbed. It's ideal for 5 


Other {@atures include up to 60 dB gain, 1200r 


offices, banks, police stations, emergency 220 VAGror 24 VDC operation, independent 
communications centers, and restaurants — alsa forward @ nd reverse gain control and, fo 


parking lots and other outdoor areas up to two 
HBsin diameter. 


PrismPiiSaigismall: it measures only 17x12x5 reradiatingl a as well as ¢ 


inches (432xS@@Mi@Z.mm) WOH and weighs 12 accessories. whatever it takes fo five you 


pounds (5.5 kg). TH@MMiBhis low, much less than system with lop performar tia i en Decibel ne $ systems 
larger repeaters. 4 eee that com mun 


But the features loom large! 


Prism Plus™ 


DECIBEL PRODUCTS 
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Figure 15. A typical plot of transmission 
line return loss. 


outgoing sweep from the reflected 
sweep. A properly designed FDR with 
scalar data can provide the following 
information: 

(1) spectrum analysis. 

(2) insertion loss. 

(3) fault location. 

(4) antenna resonance. 

(5) return loss (voltage standing 
wave ratio or VSWR). 

(6) group delay. 

The most commonly required mea- 
surements are spectrum analysis, in- 
sertion loss, fault location and antenna 
resonance. 

> Spectrum analysis—A scalar FDR 
allows a frequency sweep of a trans- 
mission line, an antenna or both to 
display frequency-related problems in 
the line or antenna. 

Antenna resonance is displayed to 
determine whether the antenna is de- 
fective or tuned to the proper fre- 
quency. A predetermined sweep range 
is selected, and any external signals 
being received by the antenna can be 
identified for receive level and 
frequency. 

p> /nsertion loss—Insertion loss can 
be determined if both ends of a cable 
are available to measure the cable loss 
directly at the required operating 
frequency. 

Loss in a jumper cable, connector, 
duplexer or combiner can be directly 
measured with the scalar FDR. 

p> Fault location—Although a TDR 
locates transmission line faults, it can- 
not measure the fault over a frequency 
spectrum, only time. (See Figure 11.) 

A scalar FDR using the Fourier 
transform relationship can measure 
fault location at any predetermined 
frequency. This capability is extremely 
important at higher frequencies where 


Figure 16. A transmission line VSWR plot. 


cable connectors can affect VSWR 
greatly. 
The FDR does not have a blind spot; 
the TDR is limited by the blind spot. 
pm Antenna resonance—tThe scalar 
FDR generates a curve of the fre- 
quency sweep and indicates the return 


Good engineering 
practice dictates that 
repeating the sweeps 

every year helps to 
detect deterioration or 
increased return loss. 


Ga ES eee 
loss or VSWR at all sweep frequen- 
cies; therefore, the antenna’s resonant 
frequency is plotted, as well as the 
return loss. 

p> Return loss—Perhaps one of the 
most important and popular measure- 
ments, return loss, allows the operator 
to measure the amount of line loss 


Pa 


Figure 17. An antenna resonance plot. 


directly at any operating frequency. 

This loss can be checked against the 
calculated loss provided by the cable 
manufacturer. This test determines the 
cable’s condition and measures return 
loss accurately. The operator must 
know the operating frequency, cable 
length and cable velocity of propaga- 
tion (VOP). 

From the amount of return loss, the 
operator can calculate or directly read 
the VSWR or the voltage reflection 
coefficient of the cable. The smaller 
the VSWR reading, the better the cable 
and load impedances match. 

Figures 12-18 show the block dia- 
gram of the directional coupler test 
head for a scalar FDR; the block dia- 
gram of the scalar FDR setup for mak- 
ing insertion loss, return loss, VSWR 
and antenna resonance measurements; 
and several typical test plots, 


Other information 

Typically, TDR measurements 
are used for frequencies as high 
as 450MHz on coaxial cables, 
which covers as much as 80% of the 
applications. 

Above 800MHz and at microwave 
frequencies, the FDR is_ highly 
preferred. 

A scalar FDR costs $40,000 to 
$60,000, which is a substantial invest- 
ment for a smaller company. Most 
companies contract a line sweeping 
service to check feedlines when they 
are installed. 

Good engineering practice dictates 
that repeating the sweeps every year 
helps to detect deterioration or in- 
creased return loss. Early detection 
allows repairs and replacements to be 
scheduled before a serious loss occurs. 


t 


Figure 18. An antenna VSWR plot. 
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A. Model CT300 B. Model CT2100 C. Model CT2500 
+ fobnson LTR® encode and decode » Rugged and reliable » Rugged and reliable 
+ POCSAG, NEC, GOLAY « Bench quality...field portable + Bench quality.. field portable 


DIME * High resolution dual LCD displays + Microprocessor controlled 
encode and decode 


“GK Mark V 
+ 5/6 tone Sequential 
+ DCS, off the air 


+ Microprocessor driven » Memory storage 
« Memory storage + Battery operated 
« Battery operated * Cellular testing 


D. Model CT30008 E. Model CT51008 
+ Full featured spectrum analyzer +110 dB dynamic range 
+ Modular construction spectrum analyzer 


+ Off the-air modulation counter > True duplex operation 


+ Tone and digital signaling decode 
and encode 


+ Analog watt meter 
+ Oscilloscope 
+ RE Sweep 


+ Audio synthesizer 


+ Plain English LCD 
» Stored settings 


+ Self diagnostics 
+ Audia voltnicter F 


We thought you'd 
prefer multiple choice. 


As part of the mobile communications industry, you have testing needs. But your 
requirements may differ greatly from your competitor. That's why Wavetek offers a 
variety of communications service monitors. 


Our complete line of test equipment ensures you'll have no more or no less 
testing capabilities than you need. So call Wavetek today at 1-800-245-6356 or 
(317) 787-5721. Wavetck. Your best choice in communications test equipment. 
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IMCE/Spring wrap-up 


Speakers in the opening session of the mobile communications industry's 
largest show talked about the converging technologies for personal 
communications. Here are some of their comments. 


Nancy Campbell 
Senior Associate Editor 


Telecommunications, paging, wire- 
less data, computers—these are con- 
verging technologies that will reshape 
the mobile radio industry and other in- 
dustries in the future. The five panel- 
ists discussed the current status of the 
technology and equipment and the 
timetable that the Federal Commu- 
nications Commission (FCC) has 
developed at the opening session 
of the International Mobile 
Communications Expo/Spring 
show held in Anaheim, CA, 
March 23-25. 

The current status of per- 
sonal communications service 
(PCS) equipment and technol- 
ogy is still unclear. “Almost all 
of these new ideas are based upon 
technology that doesn’t exist yet 
or which hasn’t reached the market- 
place or which is just beginning to 
reach the marketplace, literally as we 
sit here today,” said George Calhoun, 
president of PowerSpectrum. 

However David Altounian, manager 
of business development for Motorola 
Paging and Wireless Data Group, said 
that he worked with computer and soft- 
ware vendors that are trying to add 
wireless capabilities to their products. 

“] talk to computer vendors on a 
daily basis at my job and the percep- 
tion of where wireless really is, to 
where wireless is, is dramatically dif- 
ferent. So what is happening is the 
computer and software vendors are 
already putting products out on the 
marketplace, although they are very 
embryonic in nature, at a much faster 
pace than the wireless makers are able 
to handle,” 


There are different technologies 
combining efforts into the personal 
communications services, and Rakesh 
Sood, director of marketing of Personal 
Communications Systems, AT&T Mi- 
croelectronics, discussed the need for 
a compliant set of standards for the 
technology platform. He said there was 


a need for a “compliancy of standards 
which are communications standards, 
not computing standards that are lim- 
ited to the specific device that you 
carry around with you. But these are 
communications standards that will 
enable people with different devices 
based on different hardware standards 
to communicate with each other based 
on a common set of communications 
standards.” 

Sood gave an example of today’s 
wireline telephone system, where dif- 
ferent manufacturers’ products com- 
municate with each other because they 
share a standard of technology. 

The regulatory standards that will be 


established for PCS have not been 
clearly defined. Ralph Haller, chief of 
the FCC’s Private Radio Bureau, men- 
tioned his philosophy “that the gov- 
ernment that tries to regulate too 
much is going to thwart the growth 
of the industry.” 

Haller continued, “What we need to 
do is, from a regulatory standpoint, 
take down the barriers to innovation 
and take down the barriers that might 
remove profit motives for the compa- 
nies. I feel very strongly that the ser- 

vices that are going to be provided 

in the future will be provided or 
should be provided based on con- 
sumer demand. 
“T think there is a danger in 
part of regulators to say that the 
public needs this service or 
they don’t need that service, 
and | think if we do that, frankly, 
we will really stifle the growth of 
what I think is going to be a be a 
very exciting communications for- 
mat.” 

Currently the FCC has an interim 
chairman, and President Clinton is 
looking for individuals to fill two va- 
cant commission seats, so a timetable 
for adopting standards and regulations 
has not been established. Haller said, 
“I would hesitate to give you a specific 
time. As you know, we are, as an 
agency, in transition. It is difficult for 
me to predict whether the commission 
is going to want to act on such an 
important decision prior to the time 
that we have a ful] commission. It is a 
major issue of the commission; it is 
certainly not a back burner issue.” 
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Ann ounc ing Midland’s 


new 800MHz; 


z mobiles. Much more 


than Bnty LTR-compatible! 


Now you can get Midland EMR quality and value 

in-an-LTR-compatible radio. These Midland trunked/ 

‘conventional mobiles enable users to take full 
advantage of the operational features and flexibility 
| inherent in the LTR trunked system protocol. 


soll Programmable for up to 10 systems. Each system 
nmable: for up to. 10 LYR-trunked groups or 10 


inked and conventional 
(5-10 minutes. 

mode programmable for 
group 1D’s. Priority ID's won't 

Is in progress. 


© Copyright 1992, Midland International Corporation 


= System/Group scan versatility: 
© Programmable for three different types of trunked 
and conventional system scan. 
9° Programmable to let user delete and restore 
trunked systems/groups and conventional 
systems/channels. 
© Trunked and conventional scan modes program- 
mable for “floating” revert (last system/group 
received), or for “fixed” revert. 
© Programmable conventional mode priority channel 
scanning (separate from fixed/floating revert). 
= Programmable “transpond” automatically 
acknowledges in-range trunked mobiles to caller. 
= Optional DIMF microphone provides trunked/ 
conventional telephone interconnect capability. In 
trunked systems, a Free-System Ringback feature 
provides automatic queuing and channel access. 
= Busy Channel Lockout. Programmable for three types 
of BCLO on conventional channels. 
= E2PROM programming via PC interface or cloning: 
# Data Capability. Optional interface kits. 
= Meets MIL 810 C/D, shock and vibration with 
optional support bracket kit. 


For complete information, call: 
1-800-MIDLAND, Ext. 1690 


*Clearchanne! CFRis a registered trademark of E.F, Johnson Company: 
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Technically speaking 


(continued from page 8) 


ISOLATOR A 


ISOLATOR B 


Figure 3. Two isolators can be connected in cascade to provide even greater isolation. 
The load resistor connected to port 3 of isolator B dissipates most of the reflected 


power, shown in red. 


port 2 directly to port 3 and dissipated 
as heat by the dummy load at port 3. 
Any power reflected by the dummy 
load at port 3 is routed back to port | 
(broken red line) and thus back into 
the transmitter. 


On the other hand, the RF level rep- 
resented by the broken red line going 
to port | normally is much smaller than 
the RF level dissipated by the dummy 
load at port 3. Thus, most of the re- 
flected power is dissipated as heat in 


the dummy load and not returned to 
the transmitter through port 1. 


Single-section vs. dual-section 

When more isolation is desired than 
a single-section isolator can provide, 
two or more isolators can be connected 
in cascade to achieve the desired 
isolation. 

Dual-section and even triple-section 
isolators are available from most isola- 
tor manufacturers. There are advan- 
tages and disadvantages to cascading 
single-section isolators or using dual- 
section or triple-section isolators or a 
combination. 

Figure 3 to the left shows how two 
separate single-section isolators may 
be connected in cascade to provide ad- 
ditional isolation. If both isolators are 
identical, the isolation provided by two 
connected in cascade is twice that of 
one alone. At the same time, the inser- 
tion loss is twice (or more) that of a 
single section. 

If there is a severe impedance mis- 
match at port 2 of isolator B, most of 


Hold On To 
Your Money! 


Panasonic By 

Numeric 2 
VHF, UHF, 900 ae 
MHZ Numeric 8° 


Display Pager 


WHY tie up your capital resources in excessive inventory? 
Buy one or 1,000. With no minimum order, VCP lets you 
buy only the stock you need. And our same day shipping* 


gets it to your shelves fast! 


VCP stocks pagers, parts, refurbishing kits and batteries. 
Terms: Net 30, C.O.D., company check or cash 


*On in-stock items ordered by 12 noon CST 


\ ( | COMMUNICATIONS DIVISION 
[SS et _£______—_________——— 


P.O. Box 550999 * Dallas, TX 75355-0999 
Toll-Free 1-800-527-9366 ® Fax (214) 278-5981 
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Send for FREE copy of DataCom's 


ARE YOU IN CONTROL OF 
YOUR COMMUNICATIONS— 


Keep Your System 


SM 


EFFICIENT 
INEXPENSIVE 


These devices allow regular telephone service 
to be extended from or to remote sites 


A Wireless Telephone 
System Is A Must 


Available Immediately 


pata con © 
full line of Radio Products. 


DataCom 


Systems, Inc. 


320 No. 30th = P.O. Box 3485 * Quincy, IL 62305 U.S.A, * Tel; (217) 222-0160 © Fax; (217) 222-0912 
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POWER ON... 
with ASTRON. 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 
With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, a 
easy and looks attractive. Just mount the radio, with the mounting SL-11R [black] 
pads (supplied with the power supply), to the top of the SL-11A 
(25%4"HxX 75" W x 9% "D) or the SL-11R (234"H x 7”W x 9% "D), 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 
Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 


43d Iris 


SL-11R [dark gray] 


9 Autry, Irvine, CA 92718 
ASTRON Telephone: 714/458-7277 


CORPORATION Facsimile: 714/458-0826 
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the reflected power is directed into the 
load at port 3 of isolator B and is dis- 
sipated as heat. Because the load at 
port 3 of isolator B should provide a 
good impedance match, little power is 
reflected back into port 3 of isolator B 
and on to isolator A. 

Nevertheless, any reflected power 
entering isolator A from isolator B is 
directed to the load at port 3 of isolator 


A. The power dissipation of the load at 
port 3 of isolator A is small because 
the brunt of the reflected power is 
taken by the load at isolator B. Thus, 
the load connected to isolator A need 
not be as large as the load connected to 
isolator B. 

A dual-section isolator can pro- 
vide the same isolation as two single- 
section isolators in cascade and cause 


At last, a cell site tester that 
speaks Motorola, Ericsson, AT&T, 
GE, Northern Telecom, and Bob. 


To optimize your cell site, the new HP 8921A/D 
not only speaks to major base stations. 


It speaks to you. 


Thanks to software designed with your input, and a built-in 
computer, the HP 8921A/D is one of the most advanced, fully- 


automated cell site testers available. 


It actually speaks back to you with hard-copy results in formats 
you defined so you don't waste time writing it down. It displays 
set-up diagrams and tuning diagrams and checks manufacturer's 
specs for you. And it directs the base station during testing so you 
and your laptop computer are free to do other things. In short, 
tests virtually run themselves so you have more time for trouble- 


shooting and optimizing. 


The HP 8921D also speaks to the future because it adds the 

HP 832014 for use in TDMA digital cellular formats. For a free 
technical data sheet, call our technicians at 1-800-452-4844, 
ext. 7359*. They'll give you the information you need. After all, 


they speak your language. 

There is a better way. 

Gg HEWLETT 
A PACKARD 


*Ia Canada call [-ANO487-34867, Dept, dt 


DUE Hewlett Packard Co TMSPKIOUMRT 
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less insertion loss. In addition, a dual- 
section isolator costs less than two 
single-section isolators. Still, two 
single-section isolators are not twice 
as expensive as an equivalent dual- 
section isolator. 

Another advantage of the dual- 
section isolator is that it is less cum- 
bersome to connect because the inter- 
connecting cable between the output 
of one isolator and the input of the next 
is eliminated, moreover, the dual- 
section isolator requires less space. 

One advantage of using two single- 
section isolators instead of one dual- 
section isolator is the repair-and- 


A dual-section isolator 
can provide the same 
isolation as two single- 
section isolators in 
cascade and cause less 
insertion loss. In 
addition, a dual-section 
isolator costs less than 
two single-section 
isolators. 


es eee eS eee 
replacement factor. If one section of a 
dual-section isolator goes bad, the en- 
tire isolator must be replaced. Two 
single-section isolators can be tested 
and replaced separately, reducing re- 
placement cost. 

A further advantage of using two 
single-section isolators is to provide 
better dissipation because the heat 
generated is dissipated over a greater 
surface area. 


Simple mathematical analysis 

Refer to Figure 3. 

Suppose that the two isolators, A and 
B, are identical single-section isolators 
with an isolation of approximately 
20dB and an insertion loss of 0.35dB. 
Assume that the power input from the 
transmitter to port | of isolator A is 
100W. 


No Other On-Glass Antenna 
Stands Up To Larsen. 


jworto's For on-glass antennas, _—_ dropped calls. And of course, make 


Zz ~ — Larsen’s state-of- happy subscribers. 
HANTENNAS the-art features So call 800-426-1656 or fax 
set industry standards. They max- 206-944-7556. 
imize cell system performance. ® 
Increase voice quality. Prevent Larsen Aintennas 


The Clear Choice™ 
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Further assume that the return loss 
at the output of isolator B (port 2) is 
10dB. According to Table | to the 
right this return loss is equivalent to a 
VSWR of 1.93:1. The forward power 
at the output of isolator B (port 2) is 
0.7dB below 100W. (This 0.7dB is the 
combined insertion loss of the two iso- 
lators.) This insertion loss reduces the 
forward power to 85.1W. 


Because the return loss is 10dB, the 
reflected power level is 8.5W at port 2 
of isolator B. This reflected power is 
directed to port 3 of isolator B, where 
most of it is dissipated in the load. 

This is a smal] loss—approximately 
0.35dB—from ports | to 3 of isolator 
B, the same as the insertion loss from 
ports 1 to 2. This loss reduces the 
power appearing at port 3 to 0.35dB 


Founding president W.E.D, Stokes Jr. at his wireless telegraph in 1910. 


A small club. A big history. 


The Radio Club of America 


Since 1909 
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Table 1—Return loss vs. VSWR 


Return Loss VSWR 
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8.72 
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3.57 
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2.62 
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below 8.5W or 7.8W. Assuming the 
load at port 3 of isolator B presents a 
good match with a return loss of 20dB 
(VSWR of 1.22:1), the power reflected 
back into port 3 is 0.07W or 78mW 
and is directed on to port | of isolator 
B. 

The reflected power appearing at 
port | of isolator B is 0.35dB below 
78mW or 72mW and passes on through 
the interconnecting cable to port 1 of 
isolator A to port 3 of isolator A. The 
reflected power appearing at port 3 of 
isolator A is 0.35dB below 72mW or 
66.4mW. 

Again, assuming the load at port 3 
of isolator A presents a good match 
with a return loss of 20dB (VSWR of 
1.22:1), the power reflected back into 
port 3 of isolator A is 0.664mW or 
664,W. 

Thus, at isolator A, a forward power 
of 100W enters port 1, and a reflected 
power of 612.6,W leaves port 1. The 
return loss is 10log(100/0.000612) = 
52.1dB or a VSWR of 1.005:1. This 
example shows how the isolator main- 
tains a constant impedance match to 
the transmitter. 
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SINGLE UHF ISOLATOR MODEL 81-70-15-20 DUAL UHF ISOLATOR MODEL 81-70-25-20 
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= FORWARD 
= REVERSE 


FORWARD INSERTION LOSS (dB) 
REVERSE ISOLATION (dB) 
FORWARD INSERTION LOSS (dB) 


455 456 457 458 459 460 461 462 463 464 465 455 456 457 458 459 460 461 462 463 464 465 


FREQUENCY (MHz) FREQUENCY (MHz) 


Figure 4. This graph shows both the insertion loss and the iso- Figure 5. This graph shows the insertion loss and the Isolation 
lation with respect to frequency for a single-section isolator. with respect to frequency for a dual-section isolator. (Courtesy 
(Courtesy TX RX Systems.) TX RX Systems.) 


Notice that the return loss at the isolator B is 10dB. The return loss at plus the return loss at the output port 
transmitter output is 52.1dB while the — the transmitter should equal the com- — of the final isolator plus the combined 
return loss at the output of port 2 of bined isolation figures of the isolators insertion loss figures of the isolators. 
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automatically... 

be able to prove who 
said what and when. — 
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Today's legal environment requires precise 
documentation. Use Omnicron Voice 

Recorders to record your important telephone 

and two-way radio conversations. They provide 
Immediate review plus a tape to store for future 
reference... the sensible way... at a sensible price, — 


SAVE A LIFE..... SAVE YOUR BUSINESS : 


@ Easy installation # Automatic 
voice activation 2,8, or 16 
hours of solid talk time on each 
standard audio cassette tape 

if Fail safe alarms monitor tape _ 
movement to prevent errors 


@ Talking Time Clock repeats the — 
| time.and date on ‘optional time” 
Bomar answers the call for excellence with high performance : —— track Full line of accessories - 
crystals designed for today’s pagers. Our crystals are built to tsa Sean) transcribers, tapes, sequencers, 
precise specs for totally clean, trouble-free reception, and won't — phone couplers, radio cables, etc. 


drift .001 per cent in one year. We guarantee it. We also guarantee 7 Mi Immediate delivery fi Service 


Bomar Crystals will outlive the pager. Check us out. 
OMNICRON 222 
PUTNAM. CT 0623 
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WHEN IT 
COMES TO 
DIMF... 
NOBODY 
DOES IT 
BETTER! 


MODEL NC401 

MICRO-MINIATURE DTMF DECODER 
Three Decoders in one unit offering multiple 
user configurable output functions through 
microcontroller technology. 


MODEL NC421 

MULTI-FUNCTION DIMF DECODER 
Enclosed in smartly styled plastic case with 
illuminated membrane control panel for 
mobiles. 


MODEL NC4000 

MULTI-FUNCTION DTMF DECODER 

For control of remote applications. available 
with enclosure or 56 pin edge connector and 
a variety of options. 


MODEL NC4004 

MULTI-FUNCTION OTMF REPEATER 
Capable of controlling 10 outputs while 
sensing 10 external inputs. 


MODEL NC404 
SUB-MINIATURE DTMF ENCODER 
Digitally synthesized tone generator. 


MODEL NC409 

MICRO-MINIATURE DTMF ANI ENCODER 
Exclusive Alarm and Man-Down features plus 
Transmit time-out timer, busy channel tock- 
out and microphone mute are only a few of 
the many features available in this 
microcontrolled unit. 


MODEL NC410 

NEW... OTMF ANI ENCODER DESIGNED WITH 
THE RCC IN MIND! 

Simplifies telephone interconnects. 

15 memory locations, last number redial, 
automatic connect/disconnect sequences and 
programmable “transmit refresh" provide easy 
operation in any mobile application. 


Call 1-800-874-8663 
for Pomiets information 
and pricing. 
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TONE SIGNALLING PRODUCTS 


12438 4 Rica Dr., Grass Valley, CA 95945 
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In Figure 3, this is 20.7dB + 20.7dB 
+ 10dB i 0.35dB + 0.35dB = 
52.1dB. 

The isolation provided by the isola- 
tors in the example can be calculated 
using the formula: 


Isolation (dB) = 10 log(P2/P1) 
where 


P2 


reflected power at port 2 


Pi 


reflected power at port | 


In the example, the reflected power 
at port 2 of isolator B is 8.5W (P2) and 
the reflected power at port 1 is 72mW. 
Substituting into the formula: 


Isolation dB 


10 log(8.5/0.072) 


10 log(118.055) 


Il 


20,7dB 


It is important that the 
load be properly 
matched to the isolator 
port. Any power 
reflected back into port 
3 places an additional 
power dissipation 
requirement on the 
isolator. 


The same formula can be applied to 
isolator A in the example, and the iso- 
lation figure comes out the same: 
20.7dB. Typical isolation figures for 
single-section units are better than 
30dB. so the performance would ex- 
ceed that of the example 

Figure 4 on page 48 graphs isolation 
vs. frequency of a typical single- 
section isolator. The irsertion loss vs. 


frequency also is shown. 


Figure 5 on page 48 is a similar 
graph for a dual-section isolator. No- 


tice that the isolation provided by the 
dual-section isolator is much greater 
than that provided by the single- 
section isolator. Notice, too, that the 
insertion loss of the dual-section isola- 
tor is greater. 


Heat: The enemy 

Heat is the number one enemy of 
isolators. 

As long as isolator temperature is 
kept within the specified operating 
range, typically —30°C to +60°C or 
—22°F to +140°F, the isolator should 
perform as specified. When the isola- 
lor is operated outside this tempera- 
ture range, disaster can result. Here are 
some recommendations for avoiding 
such a disaster: 

(1) Avoid exceeding the specified 
input power raling. 

(2) Use a good-quality dummy load 
on the termination port. 

It is important that the load be prop- 
erly matched to the isolator port. Any 
power reflected back into port 3 places 
an additional power dissipation re- 
quirement on the isolator. 

Further, the load should have good, 
thermally efficient radiating fins to 
radiate the heat instead of conducting 
it back into the isolator. 

(3) Do everything possible to mini- 
mize the power reflected back into port 
2 from the antenna, feedline and du- 
plexer. Keeping the reflected power 
low sends less power into the dummy 
load and reduces the heat generated 
there. 

(4) If it is necessary for the dummy 
load to dissipate much power, then 
consider physically separating the load 
from the isolator by using a well- 
shielded connecting cable. This sepa- 
ration reduces the heat transferred 
by conduction from the load to the 
isolator. 

(5) Avoid placing the isolator in a 
high-ambient-temperature location. 

If necessary, use fans to force air 
over the isolator to keep the tempera- 
ture within safe operating limits. 

(6) Use common sense. 

Next month, we take a closer look at 
various isolator specifications and how 
fo operate the devices within safe 
limits. 
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Synthesized, Fiekd Programmable 
II channels 
> Wants VIE UME 
8 Hr Battery Life 
I) Hr Battery Available 
Frequency Bands: 140-174 
100-430, 450-512 MHz 
Wide Band Operation 
VIF ISMH2/UHF 20 Miz 


Scan 
Tone Coded Squelch 
Digital Coded Squelch 
Two-Tone Sequential Decode 


Synthesized, Field Programmable 
16 channels 
30 Watts VHF 25 Watls UHF 
Frequency Bands: 140-174 
400-430, 450-512 MHz 
Wide Band Operation 
VHF 15MHz. UHF 20 MHz 
Scan 
Tone Coded Squelch 
Digital Coded Squelch 
Two-Tone Sequential Decode 
Rugged, Uni-Body Housing 
Two Year Factory Warranty 
Made In USA 


VHF $469 UHF $499 


Portable comes with: battery, antenna. wall changer anid belt cltp Mobile comes with: installation det, band microphone 
Optional accessories: DIME keypad, speaker microphony, varphane sind external speaker jack. Optional accessories; DIMF 
or beadset, fast rate drop-in charger and carry bolster hand micropbone and 5 walt extemal speaker, 


WITH IT. 


The new line of Patriot two-way radios really support from the factory. It's true we have 
gives you something to deal with. Not only do Patriot radio dealers worldwide, but right now a 
you receive the benefits of a premium product limited number of dealerships are still available. 
line that's built in the USA by Ritron, but a So take advantage of a truly patriotic deal, and 
product line with high dealer margins. And call us at 1-800-USA-1-USA. PATRIOT 

; ; re Ze ais %. 217. Q46_407S P 
even more than that, you get strong dealer FAX: 317-846-4978. oi utentee 

MADE IN 
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High Profile N ews 
Revenue 


The National Association of Business 

WESTERN and Educational Radio (NABER), an Al- 
exandria, VA-based trade association, held 

TOWERS an ad-hoc membership committee meeting 
in March to discuss the issues affecting 
tower owners and site managers and their 
need for representation in Washington, DC. 
As a result, four committees were formed. 
The Forest Service and Bureau of Land 


Custom Built Towers for 
Land Mobile, Microwave, 
Broadcast, CATV, 


1-800-622-6539 database contains administrative and tech- 


nical information for tentative selectees 
and licensees. Data are available by print- 


Circle (74) on Fast Fact Card out or on diskette. 
AMTA and ITA also offer 8300MHz and 


Generator by NABER to represent tower owners, site managers in Washington, DC 


concerning communications towers and 
their effect on the surrounding environ- 
ment. 

NABER is organized with membership 
sections governed by volunteer leadership 
councils; therefore, an interim committee 
of volunteers was established to develop 
the governance structure and policies of 
the new tower owner and site manager 
membership section to be presented at its 
first council meeting at the association’s 
annual Mobile Communications Confer- 
ence in May. For more information about 
the tower owners and site managers mem- 
bership section, call Denise Walter at 
NABER, 800-759-0300. 


900MHz license data. This information is 
helpful to 220MHz licensees who want to 
know what specialized mobile radio 
(SMR) services are available in their cov- 
erage areas. The 800MHz and 900MHz 
data are available by printout, on diskette, 
or directly on-line. 

For more information on the AMTA and 
ITA services, call AMTA at 202-331-7773 
or ITA at 703-528-5115. 


Wireless Cable. Management Committee will focus on is- 
© 48 Top Mount sues facing tower owners and site manag- 
Antenna Positions ers that lease federal pe ss Si and 
FAA Committee will focus on issues such 
920 Square Foot as the FCC’s tower painting and lighting 
Top Platform requirements and fines that may result 
j from noncompliance. The Environmental 
e 
sied Tete. Impact Committee will deal with issues 
Monopoles 
Associations team up to provide database service 
~ Model 9600 WHTG 
Tinton Falls, NJ The American Mobile Telecommunica- 
WESTERN TOWERS tions Association GAM ane ba hel 
trial Telecommunications Association 
324 W. 26th Street (ITA) have teamed up to offer a database 
San Angelo, TX 76903 service for 220MHz local licenses. The 


Motorola targets consumers with paging message 


Motorola's Americas Paging Products 
Division in Boynton Beach, FL, started its 
first national consumer advertising cam- 
paign for pagers on Apnil 26. Targeted on 
women with children; young, mobile 
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EMR Corporation has been manufacturing quality A.F. 
fitering equipment and providing antenna site conaulting 
services to the international land mobile market since 1980. 


Our products are high performance and our approach to 
antenna alte engineering ie practical and economical. 


Contact EMR for technical assistance and product Inform- 
ation. We will send you our catalog and a free copy of 
“Technical Papers".... a collection of articies on Isolators, 
duplexers, TX combiners and RX multicouplers. 


Filters available from 66 MHz to 1.3 GHz 


220 MHz ISOLATORS, CAVITIES, DUPLEXERS, 
TRANSMITTER COMBINERS AND RECEIVER 
MULTICOUPLERS READY FOR QUICK DELIVERY 


22402 N. 19th Avenue - PHOENIX, ARIZONA 85027 
TEL: 602-581-2875 - FAX: 602-582-9499 


CAVITIES - ANTENNA DUPLEXERS 
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adults; and business people, the campaign 
is the largest advertising project ever un- 
dertaken in the paging industry, according 
to Robert Pollack, director of marketing for 
the division’s Paging Products Group. The 
multimillion-dollar national magazine, 
cable TV and spot TV campaign conveys 
the message that pagers are for everyone. 


Rig Telephone purchases 
Data-Com, Offshore Telephone Co 
Rig Telephones has completed an agree- 
ment to purchase the assets of Western 
Atlas’ subsidiaries Data-Com and The Off- 
shore Telephone Company. The new busi- 
ness, Datacom, will continue to supply 
communications to the petrochemical in- 
dustry on land, inland waters and offshore. 
The company intends to expand its data 
communications, customized alarm sys- 
tems and SCADA systems sales and rent- 
als to waste-water and water distribution 
clients. Datacom’s headquarters is at 1710 
W. Willow St., Scott, LA 70583-8510; 
318-234-3438; fax 318-269-1284, 
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been this ad vanced! 
Now Standard. delivers, the best in 
>. trunked, communications with our new 


ey're the only radios fully com- 
patible with both LTR® and Privacy 
“Plus® trunking formats, and can even 
“operate as conventional 800 MHz 
-Fadios. 
ndard features: 
' talkaround, pto- 
pus, DIMF 
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Featuring 10 systems ‘with up to 

109 groups per system, the HX580T 
por ortablé has a2 watt output, anda 

ge LCD display featuring system/. 


*group.data and unit status. r 


And'with 7.systems, and up to 
10 groups per System, the GX303C 
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RCC-PCP difference continues to blur; exclusivity, eligibility barriers may fall 


By Robert H. Schwaninger Jr., esq. 


The FCC is taking additional steps to 
blur the distinction between common car- 
riers and private carriers in PR Docket 93- 
35 (released March 31, 1993). 

This Notice of Proposed Rulemaking 
(NPRM) would grant exclusivity to quali- 
fied private 900MHz paging carriers. 
Qualified operators are to be those that 
have constructed as many as six paging 
lransmitters per market, except in the top 
three markets where the threshold would 
be 18 transmitters. 

Some questions remain, such as whether 
to adopt the proposed 70-mile separation 
for exclusivity; whether loading standards 
should apply; whether the required trans- 
mitters must be of a certain quality and 
power; and whether frequency coordina- 
tion would be necessary. 

The FCC has this proceeding on a fast 
track, with comments having been due by 
May 6, 1993. 

At first, the NPRM included a freeze on 
filing new applications for 900MHz pri- 


vate carrier paging (PCP) applications, but 
industry pressure caused the FCC to lift 
the freeze. 

A few years ago, one might have ex- 
pected the common carrier community to 
protest vigorously against exclusive PCP 
channels, but now, even a cursory review 
of the FCC licensing records shows that 
many of the larger, more vocal radio com- 
mon carriers (RCCs) also hold 900MHz 
PCP licenses. One can, therefore, expect 
some, but not great, resistance. 

The FCC earlier had blurred the RCC- 
PCP line in PR Docket No. 93-38 (released 
March 12, 1993) wherein the agency pro- 
posed to lift the restriction on sales to in- 
dividuals by 9OOMHz PCP system opera- 
tors. Leading the effort in support of the 
proposal are traditional common carriers 
PageMart, Paging Network and PacTel 
Paging, demonstrating that, as RCC pag- 
ing frequencies have become scarce, tradi- 
tional RCCs are looking at 9OOMHz PCP 
spectrum to expand their operations. These 
RCCs-come-PCP system operators want 
many of the benefits that traditionally were 
offered only to RCCs. 


Providing paging services to non- 
eligible individuals has turned many PCP 
system operators into scofflaws, Because 
the FCC is not eager to begin examining 
PCP system operators’ files to determine 
whether service is being provided only to 
eligible customers, adopting this NPRM 
would provide relief to both the system 
operators and to the FCC. 

There has been increased interest in the 
900MHz PCP channels. 

Some operators, anticipating these 
rulemaking proceedings, filed dozens of 
license applications in hopes of securing 
exclusive channels in selected markets. 
How many will succeed is unknown. 

Two elements weigh against attaining 
exclusivity: 

(1) existing, smaller systems, which the 
NPRM proposes to grandfather. 

(2) the lifting of the freeze, which al- 
lows applicants to request licenses for fre- 
quencies that might have been deemed 


Schwaninger, MRT s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. 


are sprouting up 
all over North America 


es 


Available up to 96’, TITAN self-support 
towers offer an unbeatable combination of 
quality and versatility at a price that makes 

them an outstanding value. 


TRYLON 


MANUFACTURING CO. LTO 


P.O. BOX 186, 21 HOWARD AVE. ELMIRA, ONT, CANADA N38 226 
TEL (519) 669-5421 FAX (519) 669-8912 
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FEATURING: 
TOWER LIGHTNING RODS 
GROUND BARS 
CADWELD* 


GROUNDING EQUIPMENT 


RARGET 


LG TNING PROTECTION, INC. 


1066 CAMPUS DRIVE, MUNDELEIN, IL 60060 
(708) 362-4848 « (800) 842-7437 « (708) 362-3519 
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SPECIALISTS IN: 
LIGHTNING PROTECTION 


SURGE SUPPRESSION 
GROUNDING 


And, The Winner Is 


... Zetron's 
Model 4010 
Radio Dispatch 
Console 


Reliability Flexibility Appearance 
Precise engineering design You can configure the console Good looking, rugged, 
gives you a product you to do precisely what and easy-to-use; 
can count on. you want it to do. ergonomically designed. 
Feature Set Serviceability Value 


A great combination of Unique “clamshell” internal access 


standard capabilities and and external indicators/level 
available options that settings make installation a 
simply can't be beat. fast and simple task. 


You can get the services 

you need in a high quality 

console for an excellent, 
cost-effective price. 


Because the Model 4010 Radio Dispatch Console is the undisputed winner in most 
categories, it truly is the overall BEST self-contained, multi-channel, desk-top, radio 
control console on the market. So, if you need a console that provides operators with 


an efficient means of monitoring and dispatching on up to ten radio channels, contact 
Zetron and see why the Model 4010 is definitely the best choice for you. 


Zetron, Inc. 12335 134th Ct. N.E. Redmond WA 98052 ZETRON 


Phone: (206) 820-6363 Fax: (206) 820-7031 
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Regulating technology 


exclusive if the freeze had been left in 
place. 

The blurring of the RCC-PCP line, as 
demonstrated in the FCC’s most recent 
proposals, may foreshadow things to come, 
such as the creation of a Land Mobile 
Radio Service for all paging and two-way 
commercial operations. It is too early for 
dependable predictions, but these NPRMs 
appear to be setting the stage. 


Enforcement 

The FCC Field Operations Bureau 
(FOB) is getting its feet wet in the area of 
enforcing co-channel transmitter operating 
regulations, 

FCC actions have shifted the primary 
responsibility for enforcing Private Radio 
Bureau's (PRB) sharing rules from the 
PRB to the FOB. Early indications are 
promising for victims and unsettling for 
abusive operators. 

Two cases before the FOB raise the 
question of whether it is permissible for 
RCCs to rebroadcast their paging traffic 
over PCP facilities. This technique often is 
used by RCCs to grab airtime from com- 
peting PCPs. 

Although the rules suggest that this type 
of operation is forbidden, the FCC is con- 


sidering the question in the two cases and 
in response to a request for advisory opin- 
ion submitted to the PRB by PCPs who 
want protection. 

Meanwhile, it appears that the FOB is 
considering seriously complaints regard- 
ing co-channel interference. 

The bureau finally appears to recognize 
the fact that a victimized operator is not in 
a good position to provide much coopera- 
tion with a party intentionally causing in- 
terference. (Cooperation is required by 
FCC rule Section 90.173(b).) In such in- 
terference cases, the FOB appears to be 
ready to enforce its rules against the inter- 
fering operator. 

One note of caution, though, has to do 
with the FOB’s speed of service. 

Despite its diligence, the FOB still is 
woefully underfunded and must prioritize 
its work extensively; therefore, co-channel 
interference complaints still may languish 
for months before regulatory relief can be 
provided. 


Critical mass 

Speaking of service speed, it appears as 
though the PRB Licensing Division is 
headed toward critical mass. 

A document released April 1, 1993, 


reads that the division is processing appli- 
cations for facilities operating below 
450MHz in about 45 days, and SMR base 
station applications endure a processing 
time of about 175 days. These numbers 
shot up rapidly after the division accepted 
the job of processing Point-To-Point Mi- 
crowave Service and Auxiliary Broadcast 
Service applications. 

The FCC Gettysburg, PA, office staff is 
trying to cope with the increased workload, 
but the budget only provides for so many 
employees and so much equipment. Add 
to that the woeful state in which the Point- 
To-Point Microwave Service applications 
arrived (two years behind in processing 
already), and the picture is far from 
hopeful. 

So, if applicants are wondering what- 
ever happened to applications sent in more 
than a month ago, they would be well ad- 
vised to (a) learn patience, (b) do not re- 
quest application processing status infor- 
mation for at least 60 days and (c) rely on 
instant licensing whenever possible. Rep- 
resentalives in the FCC Consumer Assis- 
tance Branch can only say “We're doing 
the best we can,” so many times. 

2) 


Block Out Noise 


Beef Up Productivity 


With an Earmark VOXSET II™ 


VOXSET II converts your ordinary two-way, portable radio 
into a voice operated communication system. Hands free 
operations raise productivity! Self-contained in a noise 
cancelling (23NRR) “ 
muff, VOXSET II avoids 
the noise. Now with 
VOX130™ the self 
adjusting VOX. Simple, 
uses a 9V battery & 
single cable. Available 
with Boom Microphone, 
Throat Microphone, or 
NVM (no visible 
microphone). Rated 
Intrinsically safe by UL. 


Call Earmark for a free demonstration. 


EARMARK* 


1125 Dixwell Avenue, Hamden, CT 06514 
Telephone (203) 777-2130 
FAX (203) 777-2886 


@ 


Visit us at UTC, Booth #214. 
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TWO-WAY 


WHOLESALE 


(A division of D&L Communications, Inc.) 


¢ Multi-Million Dollar Inventory 
¢ New and Used, Buy and Sell 


¢ New Dealer Packages 


Five Star 


Premier yoo Dealer 
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Is Quality A Factor When Selecting 
Cell-Site Antennas? 


DAPA understands that cell-site 
antennas are a key component when 
maximizing RF performance. We 
have over 3 decades of experience in 
design, manufacture and installation 
of cell-site antennas and towers. 


Quality control is the single most 
important objective for DAPA. Our 
antennas will help assure that your 
RF system provides continuous high 
performance to your customers ... a 
commitment equally satisfying for 
us. DAPA clients agree. And the 
list continues to grow. 


The Products: 

¢ Broadband Panel Antennas 

(60°, 85°, 90°, 105°,115 °, 185°) 

* Broadband Omni Antennas 

¢ Collinear Omni Antennas 

¢ Corner Reflector Antennas 

* Log-Periodic Antennas 

* Circularly Polarized Antennas 

¢ Self-Supporting & Guyed Towers 
« Communication Shelters 


The Applications: 

Analog & Digital Cellular, GSM, 
PCS/PCN, SMR, Trunking, Paging, 
AVY/AEI, Air-to-Ground (ATG), 
Military, Government, and more. 


France office: Tel +33 1 69 07 61 35 
US. office: Tel (716) 373-7228 


Definitely. Most Definitely. 
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N ew products 


Readers’ choice 


Of all the new products and services in the October 1992 issue, the ones reprinted 
here generated the most reader requests for additional information. If you missed 
them the first time, here is your opportunity to acquire more information on them: 
Just circle the corresponding Fast Fact Card number on the card found in the back 


of this issue and mail the card to us. 


Clip-on antenna to improve vehicular hand-held reception 


The clip-on coupler antenna from Mo- 
bile Mark works with the Motorola 
MicroTAC cellular hand-held for better 
in-vehicle performance. The antenna 
slides on and off a vehicle door’s win- 
dow, and the whip is outside the car for 
better reception. 
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The Data Messenger System from 
Selectone sends as many as eight messages 
of 140 characters each (7 lines by 20 char- 
acters) to every mobile, and an additional 
64 messages can be stored in a common 
queue, The mobile can send as many as 
cight user-defined status reports to the base 
station with the push of a button. As many 
as 32 mobile units can be configured in a 
system. The Data Messenger System 


includes ST-1000 mobile data terminal, 
ST-1010 base station unit, software, cables 
and mounting hardware. 
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Headset system suits confined space communications 


Conkit from Earmark operates in com- 
bination with the company’s headset and 
belt-pak radios. It is engineered to solve 
confined space communications problems. 
The Conbase, a portable repeating base 
station is positioned inside the confined 
space, and the Conbox is outside the con- 
fined space for the attendant. With the 
Conbase inside the confined space, there is 
no need for the radio signal to penetrate 
thick metal tanks and reinforced concrete. 
All the radio transmission and reception 
takes place at relatively short range, inside 
the confined space. 
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Tower light monitor system 
sends data to pagers, PCs 

The ProTekTor control system from 
PageTek features two analog inputs, four 
digital inputs and four relay driver out- 
puts for monitor and control of tower 
lights, as well as other communications 
equipment. The unit provides alert calls 
to pagers, people and computers. 
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Software analyzes 
RF site interference 

The ComSitePlus integrated software 
from Douglas Integrated Software 
combines the DesensePlus and 
IntermodPlus programs into a communi- 
cations site RF interference analysis 
package. The software determines isola- 
tion values required to preyent no more 
than 1dB degradation of the receiver’s 
12dB SINAD sensitivity due to transmit- 
ter noise and receiver desensitization. 
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Solar electric modules boast 
27W, 53W of power 

Photocomm’s PowerValue solar elec- 
tric product line uses a thin-film solar cell 
technology developed by Advanced Pho- 
tovoltaic Systems. The PowerValue solar 
electric modules feature power ratings of 
27W and 53W, rugged aluminum framing, 
double-glass laminate construction, a poly- 
carbonale junction box and a 12-year 
power outpul warranty. 
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Battery conditioner senses 
defective battery cells 

The Rapid Battery Charger and Condi- 
tioner from Advanced Fox Antenna dis- 
charges the remaining capacity of the bat- 
tery and then automatically converts to the 
charge cycle. When the battery reaches 
60% charge, the user is alerted by flashing 
red and green LEDs and a 2-minute 
whistle. If the user fails to remove the 
battery, the charger reverts to a trickle 
charge for the final 20% of the charging 
capacity. The conditioner’s self-protecting 
circuitry senses defective battery cells and 
does not initiate the charge cycle. 
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OUR PIROD TOWER 
DIDN'T EVEN SHIVER. 


“With more than two feet of ice at the antenna of our 
1,000-foot PiRod tower, and guy wire ice eight inches 
in diameter, our tower bent like a banana. I recall my 


engineer saying that the tower wouldn’t last five more 


minutes. But our solid rod PiRod tower stood there 


Dave Turner 
WMCC TV, Channel 23 and straightened as the ice melted. No damage. No For a free guide to tower selection 


Indianapolis, indiana and fast, courteous response to your 


stress fractures. No problems. I guess that’s when the —_—_“eduests for quotation, contact: 


quality of a solid rod PiRod tower comes through.” 


\ PROD inc. 


Solid Rod, Solid Servi Solid Value ——— PQ. Box 128 
. Plymouth, Indiana 46563-0128 
Telephone (219) 936-4221 
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Comm equipment shelter is 

lightweight, easily transportable 
FWT’s aggregate exterior communica- 

tions equipment shelter weighs one-third 

less than concrete shelters. The aggregate 

shelters are easily transportable and have 

lower transportation handling costs. 
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Radios offer 25 hours of battery life 


The 1.5W EPH 

VHF portable series 

covers 148MHz to 

174MHz with nu- 

meric and alphanu- 

meric keyboards. 

The Bendix/King ra- 

dios may be pro- 

grammed to operate 

on any VHF fre- 

quency in the range 

without degradation 

in specification. Battery life for the EPH 

series is 12 hours with an LAA 0121 NiCd 

battery, and battery life is 25 hours with 
the large LAA 0125 NiCd battery. 
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Combiner retunes automatically to frequency 


The AutoCell autotune cellular transmit- 
ter combiners use the ceramic resonators 
from Antenna Specialists and technology 
patented by Decibel Products’ Sentry 
8000 remote site monitors to speed up tun- 
ing and provide automatic frequency re- 
allocation between calls. Model ATG7020 


Interconnect features voice delay 


The CS-900 features a '/,-second elec- 
tronic voice delay (EVD), built-in pro- 
gramming keyboard with digital display, 
90 memory speed-dialer and call progress 
tone detection. The interconnect unit from 
Connect Systems is voice activated and 
can be used simplex or through any re- 
motely located repeater. The EVD prevents 
syllable and word clipping normally asso- 
ciated with low-cost interconnects. 
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is available in a 4-channel configuration 
that can be phased with additional 4- 
channel units as many as 24 channels. To 
correct any drift, the AutoCell makes small 
adjustments and periodically retunes to 
frequency automatically. 
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Battery charger with adapter cups 
fits various battery models 


With one 
charger and a 
simple change of 
an adapter cup. 
the Master- 
Charger | can 
charge from a 
Motorola to a GE 
to an Icom to a 
Yaesu radio by plugging in the appropriate 
adapter cup. The charger from W & W 
Associates can charge any battery from 6V 
to 13.2V. The unit can be used from an 
automobile cigarette lighter receptacle or 
from a wall outlet. 
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CRYSTALS 


for all your 
Communications 
Needs 


“ee se # ee 


Channel Elements 


Expedite Service 
rs ia 


TEST OSCILLATORS 


PAGER, PORTABLE 
SALES AND SERVICE 


Call or fax TOLL FREE for information 


INTERNATIONAL CRYSTAL MFG. CO., INC. 
P.O. Box 26330 * 10 N. Lee « Oklahoma City, OK 73126-0330 * (405) 236-3741 
FAX (405) 235-1904 + Toll Free Phone 1-800 725-1426 » 24 Hour Toll Free Fax 1-800 322-9426 
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Save your RSA license 
with solar electricity... 


- cost-effe 
Rellable power for 
@Cellular Repeaters Remote Fixed 


@Two-way Repeaters —_ Cellular 
@Microwave- @Data Acquisition 


At Photocomm, we offer the best power module on 
the market — the Kyocera polycrystalline module with 
a worldwide reputation for quality and performance 
and an unprecedented 12-year warranty. For your 
toughest applications, specify our Duravolt™ 
module, featuring Kyocera solar cells and our 

excl ing — it's virtually unbreakable. 


Photocomm, Inc. 
7681 East Gray Road, Scottsdale, Arizona 85260 
Telephone: 602-948-8003 FAX: 602-483-6431 


hy 


| 


lh 


Photocomm is an authorized distributor of the 
complete line of Kyocera Solar Power Modules 


OF KYOCERA 
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One look and you know it’sthe a ae The FlashGuard 3000 auto- 
perfect partnership. eT matically switches from white 


The FlashGuard 3000 is strobe during daylight toan 
3 \X J g daylig 
the first to combine FAA/ IT S BEEN A HILE incandescent-like red flash 
ETL-certified red and white at night. Its narrow vertical 
> 
beacons in a single unit. For SINCE \ OU \ I ‘ SEEN beam is highly visible from 
a lot of tower owners and the air, yet less obtrusive 


sales nasa AX PARTNERSHIP LIKE “snttessouna 


powerful combination. mn All together, the 

Foronething, he | FE FTASHGUARD” 3000, — rustcuara 3000’ 
23” high FlashGuard proven technology and 
3000 costs less than separate beacons. Less to install. Less superior performance will earn raves from everybody. Even 
to operate (it uses “sth the power of conventional units). the neighbors. Kind of like another great partnership we 
And less to maintain. know of. To learn more, call 1-800-950-3441. 


EG:G ELECTRO-OPTICS 


35 Congress Street, Salem, MA01970 U.S.A. 
Tel: (508) 745-3200 Fax: (508) 745-0894 
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FlashGuard is a trademark of EG&G Inc. 


New products 


Software calculates volume 
of ground enhancement material 

A software program from Erico, Elec- 
trical Products Group calculates the re- 
quired volume of Cadweld Gem ground 
enhancement material and determines the 
resulting resistance to ground. The pro- 
gram contains general information on Gem 
and instructions on using the material with 
vertical and horizontal grounding elec- 
trodes, The equations are based on IEEE 
Standard 80. 
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Tower beacon sensor 
calibrates automatically 


The SLS-1 is a tower lighting alarm sen- 
sor for standard incandescent lights. A two- 
circuit board layout reduces installation 
time and allows ease of installation when 
the lighting control box is located outside 
the building or on the tower. The sensor 
from TowerWatch senses major and mi- 
nor light failure, senses shorted bulbs and 
checks ac line yoltage. The SLS-1 cali- 
brates to the tower’s beacons and obstruc- 
tion lights with the simple push of a button. 
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Power inverters feature 
true sine wave output 


The SI series of power inverters from 
Exceltech produce true sine wave output. 
Power ranges from 250W to 5,000W at 
155Vac or 230Vac output. The power in- 
verters can power non-linear, electronic or 
highly reactive loads. 
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Interface retrofits Tandy receivers 


The HB-232 
scanner and com- 
puter interface ret- 
rofits to Tandy/Re- 
alistic PRO-2004, 
PRO-2005 = and 
PRO-2006_ pro- 
grammable VHF and UHF scanning re- 
ceivers. The interface offers two-way com- 
munications and control of the receiver by 
a 640k IBM compatible with a 9,600 baud 
serial port. The HB-232 from 
Commtronics Engineering allows local, 
remote and automated control of all the 
scanner’s keyboard functions. 
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The ULTIMATE 
noroov.annosoor PROTECTION... 


beats the quality 


and workmanship of LEATHERSMITH’s cases 


for two-way radio equipment. 


LEATHERSMITH'’s specially-developed, steer 
hide leather cases are expertly designed by Penn- 


syivania craftsmen. 


Rich, full-grained 
leather cases for 
the latest models 

In stock now! 


Station identifier allows 
automatic Morse code ID 

The Racom 1402 switch programmable 
automatic Morse code station identifier 
allows for automatic Morse code identifi- 
cation of repeaters and base stations. Call 
signs and all operating conditions are pro- 
grammed with an on-board DIP switch or 
an IBM PC-compatible computer. Features 
include sine wave output, system moni- 
tors, test switch, monitor speaker, 19” 
rack-mount and relay contacts. 
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VHF FM monitor receiver 
covers 140MHz-170MHz 


The AR-33B is 
a fully synthesized 
portable VHF 
monitor receiver 
for the 140MHz- 
170MHz range. 
Frequencies are 
selected with a 
thumbwheel 
switch, and two 
channels may be 
quickly recalled 
from memory 
through a single 
switch. The radio from Communications 
Specialists measures 5.12” x 2.45" x 1.02" 
and weighs 7 ounces. A rubber-flex an- 
tenna, earphone, BNC-to-SMA adapter and 
two AA batteries come with the receiver. 
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Antenna offers 3 bands in 1 


The CMT-3 tri-band power antenna 
from Yokowo America integrates AM, 
FM and cellular bands into one antenna 


LEATHERSMITH's cases feature durable, rust- 
proof nickle-plated snaps and fasteners. Quick 
disconnect swivels are optional on all models In 
polished steel and sturdy molded nylon. 


with transmission and reception character- 
isics equal to or better than stand-alone 
cellular antennas. The CMT-3 is a 3dB 
collinear, omnidirectional antenna that 
provides 6W for cellular transmission. 
Unlike the conventional glass-mount an- 
tenna, the CMT-3 replaces the factory- 
installed radio power antenna underneath 


LOGO IMPRINTS 
1M CHOICE OF 
COLORS 


Your choice of covers Is included In our low,low 
prices. 
“Delivered on time ALL the time!"’ 
Call TODAY for your FREE information pack 


Toll-Free 1-800-233-0440 Fax 717-933-5653 the car fender, allowing the cellular- 
enabled antenna to be concealed when not 
417 Frystown Rd. in use. 
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Myerstown, PA 17067 
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Providing Tone and Voice Pagers 
for over twenty years. 


FEATURES: 


+ Choice of Reed or Programmable Decoder 
Reed - High Sensitivity 
Programmable - Increased Option Features 
Rugged Black or Red Case 
Small Size - 3 1/8" X 2 7/16" X 15/16" 
+ Single "AA" Battery 
Variable Volume Control 
Group Call Standard on Second Tone 
Channel Monitoring Capability (optional) 
+ 3 Year Limited Warranty Standard 
- 4&5 Year Limited Warranty Available 


SHINWA Tsushinki Co.,Ltd SHINWA Communications of America Inc. 
12-2 Hamadayama 4-Chome PO Box 26407 

Suginami-Ku Tokyo, Japan Oklahoma City. OK 73126 

TEL (03) 3313-1211 TEL 1-800-627-4722 

FAX (03) 3313-1218 FAX 1-800-759-1722 

TELEX: J27432 Sinwacom 
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New products 


Software offers 
system predictions on PC 

Terrain Analysis Package 2.4 allows the 
radio engineer to perform the system pre- 
dictions using a personal computer, rather 
than relying on outside service bureaus or 
consultants. The new version from 
SoftWright provides enhanced graphics 
and support for more than 200 printers, 
including color printers. The user can cus- 
tomize margins, rotate plots for either 
landscape or portrait mode, set printer 
resolution and set different text labels on 
the plot to different character sizes. 
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Radio modem features 
forward error correction 


The RDDR-96 is 
a rugged 9,600bps 
radio modem that 
features forward 
error correction 
and multichannel 
capabilities. The 
multiprotocol radio 
modem can operate 
in a transparent 
mode for simple 
point-to-point ap- 
plications, as well 
as In a packet-switched mode where mul- 
tiple radio modems coexist in a network. 
The 2W RDDR-96 from Pacific Crest In- 
struments has access to 1,600 frequen- 
cies in the 450MHz-470MHz band. 
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Battery system analyzes 
as many as Six batteries at one time 

The Telepower conditioner and analyzer 
battery maintenance system is available in 
five models that condition and analyze as 
many as six NiCd batterics simultaneously, 
The unit from JaBro features voltage, ca- 
pacity, battery fault and cycle count digi- 
tally displayed on the LCD at each battery 
station. 

Circle (368) on Fast Fact Card 


Land use, land cover data 
are available on CD-ROM 

The US Geological Survey land use and 
land cover data are on CD-ROM and are 
available from Communications Data 
Services. The single-disk set contains data 
for the contiguous United States, Hawaii, 
Puerto Rico and the Virgin Islands. The 
data are compatible with Unix and MS- 
DOS operating systems. 
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System supports 32 TNPP links 

The Advantage TNPP [lub is a high 
throughput, high capacity network control 
and traffic accountability system for 
radiopaging networks. The TNPP Hub may 
be used as a gateway between networks, as 
a centralized point in a TNPP network or 
as a node on a network, The system from 
Real Time Strategies supports as many as 
32 simultaneous TNPP links operating at 
varying speeds as fast as 19.2Kb per 
second. 
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BIG or SMALL 
We Have It All! 


VoCom / RF Corporation 
Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233) 

FAX 708/924-9078 


POWER 
AMPLIFIERS 


FOR ALL INPUT LEVELS 


eV HF Low Band to 300 watts 

eVILF High Band (140-200 MHz) 
{0 500 watts 

eUHF Low Band (400-550MHz) 
to 350 watts 

eUHF High Band (800-960MIHz) 
to 140 watts 

¢ ‘True continuous rating at 

high ambient temperatures 
# FCC type accepted 
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Cellular look-alike antennas 
are dualband, broadband 


The Sti-Co EF- 
150/450 looks like 
an ordinary el- 
evated-feed style 
cellular antenna, but 
it covers the 24MHz 
bandwidth in VHF 
and 20MHz band- 
width in UHF, The 
EF-450/800 also 
looks like an el- 
evated-feed style 
cellular antenna; 
nevertheless, it covers the 15MHz band- 
width in UHF and 60MHz in cellular, The 
disguised cellular look-alike antennas are 
available in roof or trunk-lip mounts. 
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Trunking system boasts automatic 
site registration, deregistration 

The SmartZone system from Motorola 
provides trunked radio communications 
over large geographic areas plus roaming 
capability for voice and data systems and 
efficient use of channels. Two additional 
features are automatic site registration and 
deregistration. The automatic site registra- 
tion allows users to roam from site to site 
without operator intervention. Dereg- 
istration ensures that users are logged off 
channels if they have moved to a different 
site, turned off the radio or discontinued 
using the system. 
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Control link sends as many as 
65,000 pulses in 0.3 seconds 


The 18/18+ control link can count and 
store as many as 65,000 pulses and then 
send the information in a single data burst 
that lasts less than 0.3 seconds to another 
control link. The control link from Zetron 
can be programmed by the user to send the 
pulse count after a specific number of 
pulses or time duration. The receiving con- 
trol link will output the pulses at a rate 
selected by the user. 
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For the hottest concentration on the issues of the day in 
electronics and communications for Fire/Rescue, Emergency 
Medical Response, 9-1-1, Alarm, Traffic Control, Public Works, 
Intelligent Highway and other public safety operations, the place 


July 24-30, 1993 
is 
Norfolk, Virginia 
for the 
98TH ANNUAL CONFERENCE 

of the 


INTERNATIONAL MUNICIPAL SIGNAL ASSOCIATION 


Emphasis at this year’s IMSA conference will be on bringing the people who provide the 
electronics/communications products for these vital operations closer together with the 
people in State, local government and related activities who provide the services. 


Roundtable Discussions: Action Program Meetings: 

e Emergency Medical Radio Service ¢ Communications for Traffic 

¢ Spectrum “Refarming” e EMRS Advisory Committee 

e IMSA Work in Standards/Guides @ Fire/Rescue Advisory Committee 

¢ Information Dissemination ¢ Public Works Advisory Committee 
e Frequency Coordination Program 
¢ Regulatory/Legislative 


Schools & Certifications: 

¢ Public Safety Dispatching 

e Fire Alarms 

e Microprocessors 

¢ Traffic Control Electronics 

® < ic i 4 

m a 2 p.m. to 6 p.m. July 26 
10 a.m. to 1 p.m. July 27 


Exhibits: 
6 p.m. to 9 p.m. July 25 
10 a.m. to 1 p.m. July 26 


© Roadway Lighting 

¢ Work Zones 
Program Participation: FOR DETAILS CALL 

¢ National Association of EMS Directors 800-723-4672 

¢ National Emergency Number Association 

¢ International Association of Fire Chiefs or 


¢ Federal/State/Local Government Spokesmen 315-331-2182 
© Joint IMSA/TAFC Frequency Coordination Fax: 315-331-8205 
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New products 


Yagis feature gold-anodized 
6061-T6 seamless aluminum 

The MYG-8066ED series of welded 
construction yagi antennas are constructed 
of gold-anodized 6061-T6 seamless alumi- 
num and feature 360° welds surrounding 
the /x" solid elements and connector block 
assemblies. The antennas from Maxrad 
are constructed with a solid aluminum 
mounting block, stainless-steel hardware 
and are fitted with a gold-plated connector. 
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Pager offers audio clarity 


The VIP Ill 
Monitor pager from 
Reach Electronics 
offers loud, clear 
audio. Other fea- 
tures include tone 
and voice, tone- 
squelched and 
straight monitor modes. The pager oper- 
ates on NiCd batteries, features Lifeguard 
battery-saving circuit and comes in 
highband and lowband configurations. 
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Mobile data system includes AVL 

An automatic vehicle location (AVL) 
system is included in the mobile data com- 
munications package offered by 
PacketCluster Systems. Each vehicle is 
equipped with a GPS satellite receiver that 
calculates vehicle position within 300 feet. 
The geographical position is sent with ev- 
ery data transmission. 
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Mount fits under the air bag zone 


The $2000 ALP from SMC Electro- 
Mount is a low-profile rack-mount system 
designed to fit under the air bag zone of 
most cars. The angle of the rack adjusts 
from vertical to completely horizontal. The 
$2000 ALP can be mounted to an SMC 
stack-mount, directly to an SMC saddle 
plate, or directly to the floor or transmis- 
sion hump of a vehicle. 
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Spectrum analyzer features band, sideband analysis 


The SR770 spectrum analyzer offers 
90dB range and spans from 191MHz to 


100KHz. Accurate frequency response 
measurements over the entire 100KHz 
bandwidth are generated with 0.05dB pre- 
cision. The analyzer from Stanford Re- 
search Systems measures 17" x 6,25" x 
16.5". Standard features include THD, 
'4, octave, band and sideband analysis, 
go/no go testing, selectable window func- 
tions and post acquistion math. 
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Kelvin clip test set provides high-precision resistance measurement 


Model 5940 Kelvin Clip test lead set 
from ITT Pomona provides four-lead 
measurement plus a fifth grounding or 
guarding lead. An insulated minigator 
ground clip and four-lead set are bundled 
in a 24" long sheathed cable assembly with 
single gold-plated banana plugs for DMM 
connections. Rating is 50V, SA maximum. 
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Dispatch console offers shared status with parallel console 


Model 4010 radio dispatch console has 
the capability to share status signals with a 
second parallel console. This allows the 
two consoles to control the same radio base 
stations, and when an operator changes the 
frequency of the base station, the change is 
reflected on the parallel console as well. 
The unit from Zetron interfaces directly 
to the radio transceivers and telephone 
lines to be controlled. The 4010 allows the 
operator to control two to 12 radio chan- 
nels and as many as two telephone lines. 
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Portable, compact radio 
comes with crystal pair 


The Utili-Com 
UC2200 portable 
is a 2W, two- 
channel VHF ra- 
dio from Relm 
Communica- 
tions. The radio 
features an an- 
tenna, battery, 
battery charger 
and a pair of crys- 
tals for one of 
three VHF frequencies—151.625MHz, 
154.570MHz or 154.600MHz. The unit 
measures 5.75" x 2.25" x 1.25" with the 
battery attached. Other options include 
drop-in chargers for rapid or trickle charg- 
ing. a leather case with swivel belt loop 
and a speaker-microphone. 
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Ear-Mike measures L'/2" x 1" x '/2" 


Designed for covert communications, 
the EM-300 is the smallest Ear-Mike from 
Telex Communications, It measures |'/2" 
long, 1" wide and '/2" thick. The EM-300 
derives power from the portable radio, so 
no battery is required. Other product fea- 
tures include removable PTT and ear cords. 
so in case of damage, the user can replace 
the cords instead of the entire unit. 
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Multiplex integrates data devices 


The MobilMux combines as many as 
three RS-232 devices into a single port on 
any Dataradio vehicle information series 
(VIS) mobile radio modem. The unit from 
Dataradio measures 7.5" long x 5.7" wide 
x 1.5" high and is housed in a rugged alu- 
minum case. The standard configuration 
provides data ports for a terminal or PC, a 
serial mobile printer and an AVL device. 
Each port can be addressed locally or via 
the RF network using Dataradio multiplex 
protocol (DMP). 
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Charger/conditioner recharges 
NiCd, NMH batteries 


The Quick 
Charger/Condi- 
tioner series of 
combination bat- 
tery chargers and 
conditioners in- 
cludes models 
that charge NiCd 
and nickel-metal 
hydride (NMH) 
rechargeable bat- 
teries. The units from Ora Electronics 
recharge battery packs in about 10% of the 
time it takes to charge batteries with a 
conventional trickle charger. The units will 
recharge NiCd and NMH batteries used in 
Audiovox Minivox MVX750, Motorola 
8000 and 9000 series, Motorola MicroTAC 
and Panasonic HH900/EB-H50 portable 
cellular telephones. 
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Test set systems include a built-in computer for base station control 


The HP 8921A cell-site test set and HP 
8921D dual-mode cell-site test system 
from Hewlett Packard include a built-in 
computer for controlling the base station. 
The test sets also provide users with cus- 
tomized automated maintenance proce- 
dures based on the manufacturer's recom- 
mendations. The HP 8921A tests cell sites 
of AMPS and NAMPS cellular systems 
using HP 11807B software. The software 
displays set-up diagrams, checks against 
the manufacturer's specifications, displays 
tuning diagrams when necessary and prints 
results for maintenance logs. The HP 


—— 


8921D combines with the HP 8921A with 
the bolt-on HP 83201 A dual-mode cellular 
adapter, which allows the user to perform 
complete parametric testing on TDMA 
dual-mode digital cellular equipment. 
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Radio communications products offer convenience, flexibility 


TSR Technologies offers five radio 
communications products: Cellpost, 
Pagepost, Navtracker, Powertracker and 
Datablaster, 

Cellpost and Pagepost are software 
products that provide instant access to 
wireless traffic that often is difficult to 
obtain from a cellular or paging switch. 
Telephone or paging calling patterns, most 
active users, signal level at handoff and 
paging statistics can be sorted from real- 
time “off-the-air” measurements using 
TSR's receiver products. 

The Navtracker is a tumkey global posi- 
tioning system that works with Cellscope 
and Pagetracker to provide real-time posi- 
tion data during measurements. The easy- 


to-use menu-driven software provides 
foolproof operation and data integration. 

Developed for trunked radio, cellular 
telephone and PCN systems, the 
Powertracker recciver allows customers to 
develop customized frequency-agile RF 
measurements at frequencies as high as 
2,000MHz. 

TSR Technologies has received a devel- 
opment contract with AT&T Bell Labora- 
tories for the Datablaster, a real-time cel- 
lular measurement system that records the 
data sent on any AMPS, NAMPS or 
TDMA cellular control channel. It will 
provide a simple means of measuring con- 
trol channel data to within a thousandth of 
a second. 
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Input, output connectors move 
to the rear of the unit 

Nucomm has an option for its portable 
transmitters and receivers. Input and out- 
put connectors have been moved to the rear 
of the units, and the monitoring, controls 
and switching stay on the front. The option 
is useful when the transmitters or receivers 
are rack-mounted and the input and output 
cabling can cause clutter. 
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Encryption capabilities added to 
LTR mobiles, portables 

E. F, Johnson has added encryption 
capabilities to several of the company’s 
LTR trunked radios. The encryption soft- 
ware was created under a development 
program with Transcrypt, a voice privacy 
product manufacturer. To eliminate the 
audio breaks or “holes” inherent in most 
encryption schemes, LTR encryption uses 
continuous data synchronization, which 
results in extremely high recovered audio 
quality and virtually no loss. 
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Cables bend to 1-inch radius 

The '/s" superflexible, 50Q coaxial 
cables from Andrew are ideal for equip- 
ment room jumpers that must connect with 
high power transmitters. The cables have a 
1" minimum bend radius for easy installa- 
tion and routing in enclosed areas. UL list- 
ing and a Type CATVP marking allow 
them to be used in buildings, plenums and 
other air-handling spaces. Average power 
at 1,000MHz is 0.765kW for the jacketed 
cable ETS1-50T and 0.856kW for the 
unjacketed cable ETS1-S0, 
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Site reporter dials three 
programmed telephone numbers 


When connected 
to a power system, 
doors or high tem- 
perature sensors, 
the 3059 site man- 
agement reporter 
will, upon change 
of status, start dial- 
ing three pro- 
grammed telephone 
numbers automatically in sequence to de- 
liver the alarm message. The unit from 
Bramco installs into a telephone jack. 
Telephone numbers and voice message 
remain in memory for six weeks without 
power. 
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New products 


Telephone interface provides service for as many as 1,100 subscribers 


The ST-859 SmarTrunk telephone inter- 
face module allows fixed station access to 
a SmarTrunk system from any standard 
DTMF telephone. The unit from Selectone 
provides the interface between an ordinary 
telephone and any half- or full-duplex ra- 


dio. The ST-859 can provide low-cost 
wireless telephone service for as many as 
1,100 subscribers on as many as 16 trunked 
RF channels. [t measures 4°/;" long x 17/3" 
wide x 1'/," high and is designed to mount 
on the top cover of the host transceiver. 
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Earphone slips into ear canal 
The Collarset wireless earphone from 
TEA is funnel-shaped and slips into the 
ear canal. The portable radio is typically 
installed in the small of the user’s back 
and is connected to a flat microphone 
which is pinned under the clothing near 
the user’s collarbone. A small pendant- 
type press-to-talk switch is located in the 
user’s hand or pocket. 
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Vibrant colors cover pagers 
Snap-Ease color covers from Motorola 
are specifically designed for its Bravo 
Express pager. They come in a rainbow of 
colors and snap over the Bravo Express to 
change its color. The Fun Pack colors in- 
clude vibrant pink, electric blue and cool 
lime, and the Classic Pack consists of for- 
est green, sand and blue velvet covers. 
Each pack includes a clear pager holder. 
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Recorder offers user-friendly LCD, easy-to-read-menus 


The VCG-600 VHS communications 
recorder records as many as 12 or 24 chan- 
nels for 27 hours on a single VHS cassette. 
A user-friendly LCD provides system sta- 
tus, and easy-to-read menus allow access 
to functions such as password security; 
deck identification; internal timers; time 
and date and activity search; and mul- 
tichannel monitoring. Controlled by a 386- 
25 microprocessor, the unit from Atis al- 
lows PC access to all machine functions 


via standard cable connection and/or 


modem. 
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Flex mounts come in four rises 


The Stay-Put flex mounts climinate the 
need for connecting nuts at both ends of 
the flex shaft. The mounts have a double- 
wound flex shaft and heavy-duty vinyl 
coating that covers the shaft, adding to its 
overall strength, durability and aesthetic 
appeal. The mounts from PanaVise arc 
available in four mses (6", 8", 10" and 
12") and are AMPS and NEC compatible. 

Circle (395) on Fast Fact Card 


Temporary antenna mounts 
over vehicle window edge 


The AP-868 Clip- 
Grip temporary- 
mount window cellu- 
lar antenna clips over 
the top edge of the 
vehicle's window, 
making it ideal for 
temporary uses such 
as rental vehicles. 
The antenna clamps 
tightly regardless of 
window thickness 
and when not in use 
can be unclipped 
quickly and stored 
out of sight. The an- 
tenna from Antenna 
Specialists offers 
3dB gain, handles 10W of power and cov- 
ers 824MHz-894MHz with better than 
1.9:1 VSWR. 
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LTR repeater controller 

The repeater logic controller (RLC) 
from IDA is designed to provide economi- 
cal LTR format logic control of almost any 
repeater. The microprocessor-controlled 
RLC features quick invalidation, support 
of E. F, Johnson RDB and Uniden RNDL 
busses, second sync mode, CWID and 
alarm input. 
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Cables are flame retardant 


The T-Com flexible communication 
cable series from Times Microwave Sys- 
tems are low smoke, flame retardant jack- 
eted flexible cables. Available in .195-, 
.275-, .405-, .500- and .600-inch diameters, 
the cables are suited for land mobile and 
cellular interconnect applications. 
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Software helps 
with accounts receivable 

The Billing Clerk 2.0 does one-time in- 
voicing and work orders that can be saved 
to disk for later recall and batch printing. 
The program includes recurring billing 
functions, either recurring invoices or 
statements with recurring charges. There 
are as many as 14 automatic recurring 
amounts per customer, including repair 
contracts, SMR billing, multiple location 
billing, pager billing, fax charges, voice 
mail and E-mail. The software from 
Dilloware has no limitations on the num- 
ber of customers you can enter. 
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Paging option uses modem, 
telephone line to route pages 

The Dial-Out T.A.P. option for Zetron’s 
2000 series paging (terminal, uses a mo- 
dem and a dial-up telephone line to route 
pages from local telephone callers to the 
paging terminals of other service provid- 
ers or a nationwide paging system. Because 
Dial T.A.P, uses the Telocator protocol, 
most paging terminals can receive the 
pages. Sixteen telephone numbers may be 
dialed, allowing multiple destinations. The 
Dial-Out T.A.P. option can be initiated in 
most of the same ways that standard pages 
are initiated: in response to a voice mail- 
box deposit, as part of a group page or via 
an incoming page from a TNPP network. 
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IC-H28 


VHF Transceiver 


IC-U28 


UHF Transceiver 


ie 
ICOM presents the smallest e Full 5w power when you need it For more uy 
Intrinsically Safe portable tough e | or 2w for extra battery life information call 


enough for use in industrial 
environments— without sacrificing 
functionality. 


e Weather, dust and atmosphere- 
resistant case 
saat e 16 fully ble channel 
Small size by itself is no benefit Belly rogeamitngine cranes 


if you can’t see or use the controls in ¢ Full bandwidth operation 
real life. We made the U28/H28 small ° PC programmable 
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ICOM America, Inc., 2380-4461 Ave. NE. 


on the outside, but the controls are e 2 internal expansion slots Bellevue, WA 98004 
big and the functions accessible, even e Optional DTMF keyboard oa HCC asec a 
with gloves on. e Optional speaker/microphone ‘aaa eens 

The U28/H28 has the full 


e Optional encoder units 
Factory Mutual IS rating, and meets ae 


MIL 810C/D specifications. We put in 
the safety and ruggedness industrial 
users need. 


New products 


Antenna measures 44" long 

The BMEF-8350EX series of extra tall 
clevated-feedpoint antennas operate in the 
806MHz-896MHz frequency range. The 
unily gain antennas from Maxrad feature 
an oversized heavy-duty shock spring and 
thick-wall fiberglass body. The antenna 
measures 44" long. 
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Communications network operates 
in 902MHz-928MHz range 

The VoiceNet 2000 wireless digital 
voice communications network from 
Repco operates in the 902MHz-928MHz 
frequency range. As many as 16 full- 
duplex voice channels and connections to 
as many as 16 additional telephone or in- 
tercom lines can be configured. Portable 
units can make telephone calls or selec- 
tively call individual portables or groups 
of portables. Because the VoiceNet 2000 
uses spread spectrum, no FCC site license 
is required to operate the system. 
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Portable trunking radio features 
LTR, Privacy Plus formats 


The HXS581T is a 
fully compatible 
portable radio with 
LTR and Privacy 
Plus trunking for- 
mats. The radio 
also operates as a 
conventional 10- 
channel 800MHz 
radio. The Stan- 
dard Communications radio features 
transmit, busy and call indicators. Pro- 
gramming and tuning are done with an 
IBM-compatible computer, 
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Fleet management system offers 
AVL, mobile data, vehicle security 
Fleet Director from PacTel Teletrac 
combines wireless automatic yehicle loca- 
tion, mobile data communications and ve- 
hicle security into an integrated equipment, 
software and service package. The fleet 
management system is designed for small 
and large fleets and offers two-way mes- 
saging, confirmed message receipt, mes- 
sage store and forward, driver status re- 
ports, stolen vehicle recovery, emergency 
alerts and vehicle sensor alerts. Fleet Di- 
rector will be available commercially in 
Los Angeles, Chicago, Detroit, Dallas-Ft. 
Worth, Houston and Miami in May 1993. 
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Corrugated tubing provides quick bundling, wire protection 


Slit-Tube is a corrugated black polyeth- 
ylene tubing that is slit lengthwise for 
quickly bundling wires and cables. The 
corrugation provides the rigidity to protect 
the bundled wiring from crushing and abra- 
sion. Flexible and lightweight, the tubing 
from M.M. Newman is available in 11 
standard sizes from '/;" to 2”. 
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Software programs analyze terrain data, RF loss predictions 


TPath and RFPath are two Windows- 
based programs available from Commu- 
nications Data Services. TPath produces 
graphical analyses of digital terrain data. 
Transmitter and receiver heights can be 
entered to determine whether a particular 
path is obstructed by terrain. RFPath 
graphically represents radio frequency loss 
predictions superimposed on terrain repre- 
sentations. As many as four levels of pre- 
dicted signal strength can be shown by 


coloring terrain height according to user 
specified parameters, 

Fresnel clearances, earth curvature and 
line-of-sight analyses can be displayed on 
both programs. Terrain data can be read 
into the program in a variety of other file 
formats including ASCII files, EDX Engi- 
neering, Rocky Mountain and SoftWright, 
permitting the use of data from several 
sources. 
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Spectrum analyzer offers adjacent channel leakage power measurement 


The MS2610 and MS2620 series of 
spectrum analyzers from Anritsu Wiltron 
offers wide frequency ranges with built-in 
capabilities such as occupied bandwidth 
measurement, adjacent channel leakage 
power measurement and higher order har- 
monic measurement for maintenance of 
digital, mobile and cellular telephones. The 
MS2610 series features two analyzers with 
frequency ranges of 9kHz-4.6GHz and 
9kHz-6.5GHz. The MS2620 series is for 
scalar applications covering frequency 


ranges of 9kblz-2.2GHz. 9kHz-4.6GH~z and 
9kHz-6,5GHz. 
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Bagfones offer full-, half-duplex capabilities 


The RTX 8700 series Bagfones are 
available in full-duplex and half-duplex 
models and offer 16 channels of trunking. 
The Bagfones from RTX offer hot-key 
dialing, last number redial, manual 
overdial, backlit LCD, speed dialing, 12- 
number storage, ANI disable and specific 
channel selection. The RTX trunking 
radio-telephone is analogous to an office 
PABX tclephone system. The Bagfones 
can readily connect with local telephone 
exchanges, enabling users to make and 
receive local, national and international 
telephone calls in addition to normal two- 
way radio usage. 
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AT 220 MHZ, 
IT TAKES A 
NARROW MINDED 


OMPANY TO 
SEE THE BIG 
PICTURE. 


than SEA. For over a decade, we've built the most 
durable, state-of-the-art narrowband radio prod- 
ucts. And we don’t mind saying that’s all we do. 

So it should come as no surprise that the first 
mobile and base station type-accepted for use at 
220 MHz are designed and manufactured in the 
USA by SEA. 

SEA has the technology for all your system 


Nobody knows narrowband technology better 


needs — whether trunking, conventional or net- 
working — for both voice and data transmission. 
And SEA equipment is available now! 

Call to discuss your plans. Because no other 
company will ever have more experience in the 
field. And after all, SEA is just narrow minded 
enough to see how it all fits together. 

For more information, call 1-206-771-2182 or fax 
1-206-771-2650. 


— 
A UNIT OF DATAMARINE INTERNATIONAL INC. 


THE LEADER IN NARROWBAND TECHNOLOGY 
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Santa Fe Distributing 
has all your 

Cable, Combining, 
and Antenna needs! 


p 
- dine of CELWA VE: 


¢ Base Station Antennas 
¢ Mobile Antennas 

¢ Duplexer/Combiner 

¢ Cable 


SANTA FE Distributing, inc. 


9640 Legler Rd., Lenexa, KS 66219 
913-492-8288 
FAX: 913-894-2136 


1-800-255-6595 
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L iterature 


Video tapes describe 
digital cellular radio 

A set of nine video tapes provides a 
conceptual description of the technologies 
forming the basis of digital cellular radio, 
including personal communication net- 
works. Digital Cellular Telephony from 
Quantum Publishing reviews the use of 
digital techniques in the public switched 
telephony network and describes the ways 
in which traditional technologies are inad- 
equate for portable and mobile applica- 
tions. Topics include cell arrangements, 
channel assignments and handoff, cover- 
ing both TDMA and CDMA. 
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Brochure features 
network analyzers 

A four-page brochure provides informa- 
tion on using RF network analyzers to 
measure gains, losses and efficiencies in 
two-way radio systems. The brochure from 
Direct Conversion Technique includes 
technical information on the application of 
network analyzers to antenna installation, 
as well as a table of applications and a 
block diagram. 
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SIEMENS 


Brochure describes 
surge suppression products 

A brochure lists the complete line of 
Lightning Master’s Transient Eliminator 
transient voltage surge suppression 
(TVSS) products and systems for ac, tele- 
phone and data lines. The surge suppres- 
sion products and systems are used to pro- 
tect high-power main distribution panels, 
main distribution panels, subpanels and 
telecommunications equipment. 
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Data sheet describes 
controller terminal 

A four-page data sheet describing the 
RTX 6000 controller terminal is available 
from RTX. The data sheet illustrates the 
operating features and advantages of the 
unit, a high-performance microprocessor- 
driven repeater controller. The data sheet 
covers how the controller terminal con- 
verts conventional two-way radios into 
trunking radio-telephone systems. A list- 
ing of the controller's operating character- 
istics and features is included. 
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The Power to Communicate Anywhere 


Solar electric power: proven reliable 
on mountain tops around the world. 
Complete integrated systems. Mod- 
ules are UL listed, 10 yr. warranty. 


Solar Electric Specialties Ss 4 


P.O. Box 537, Willits CA 95490 


800 344-2003 


Siemens Solar Industries 
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The FM/AM-1600S 
combines a large 
color CRT and 
multiprocessor 
control to provide 
maximum 
performance and 
ease of use. 
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The color CRT displays all information necessary to test an 
RF transmitter or receiver. Keystrokes are kept to a minimum 
by the extensive use of “soft keys”. The user can even select 
the colors to be displayed from a 16 color palette. The result is 
a level of operator convenience never before encountered in a 
service monitor. 

The RF system of the new FM/AM-1600S provides excellent 
spectral purity along with FM, AM and ©M capabilities. The 
instrument's independent RF Generator and Receiver allow 
frequency offsets to 1.GHz for applications such as cross-band 
repeater tests and RF injection while signal tracing a receiver 
front-end and I-F 

The digitized Spectrum Analyzer provides scan widths from 
1 kHzidiv to full scan, plus store, recall, compare and peak hold 
trace modes. Log scales of 10 or 2 dB/div and amplitude units 
scaled in dBm, dBuV, dBmV, dBV or dBuW. 

Additional unique features include Tracking Generator; 
digitized 1 MHz Oscilloscope; 2 AF Function Generators; Bit 
Error Rate (BER) Meter and multiprotocol Data Communications 
Generator; Power Meter with extended dynamic range of 
0.2 mW to 200W; “store” and “recall” of front panel setups; 
RS-232C, IEEE 488.2-1987, SCSI [ANSI X3.131-1986) and EGA 
interfaces. 

Experience the ultimate Radio Communications Service 
Monitor. Contact IFR Systems, Inc. or 
your /ocal IFR representative. 
be cece g®, 
bE Cee ” 
Ce CeCe! 
BELELCEE: 
EGEEERL 


PrRer=s ve 


Radio Communications 
Service Monitors by: 


Innovative Accomplishments 
in Design — 
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FR SYSTEMS, INC. 

10200 West York Street 

Wichita, Kansas 67215-8935 U.S.A 

Phone 316/522-4981 

TWX 910-741-6952, FAX 316/524-2623 


Because Zetron's ZM Mics work 
smarter and look smarter, they just 
can't be beat for top performance, 
classy looks, and feel appeal. 

And with the right answers to most 
questions and great solutions to most 
problems, the ZM Mics keep receiving the 
highest scores from first examination, daily 
workouts, thru the major test of time. 

Here are some of the Answers and 
Solutions that the ZML and ZMX offer. No 
need to list the Questions; if you don't 
have a Zetron microphone, you are 
reminded of them everyday. 


ZML Answers/Solutions 

. Rugged and reliable 
. 30-million-cycle PTT switch 
. Fully backlit keypad 
. Plug-and-go installation on most radios 
. Timed dialing buffer 
. Fully keypad-programmable 
Low price 

ZMX Answers/Solutions 
All of the above, plus 
Two programmable ANI codes 
Nine programmable autodials 
Last number redial 
Super smart cellular mode, plus other 
store-and-forward dialing modes 


NOoOhwn— 


Sr foe 


Make a smart decision today. Call and 
quiz us on additional features, price, and 
performance of these highly intelligent 
ZM mics. 


ZETRON 


12335 134th Ct. N.E. Redmond WA 98052 
Phone: (206) 820-6363 Fax: (206) 820-7031 
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F eedback 


In-house repair vs. privatization 


Privatization in repair services will increase, according to 
62.2% of the respondents to the November “What Do You 
Think?” questionnaire. Readers see the following advantages to 
using private repair facilities: 

* “Better quality work, less overhead (because of lower parts 
prices). Less repeat problems, more pride on work.” 

* “Do not need to have inventory of parts.” 

* “Due to technology, special private repair facilities have the 
test equipment and resources.” 

* “Maintenance and repair during busy season, technical advice 
and support.” 

* “No need to pay a full-time in-house technician; easier; no 
need to stock parts or specialized test and repair equipment.” 

Currently 13.3% of the respondents use a private repair facil- 
ity. The other respondents use the following number of techni- 
cians: 


1to3 44.4% 
4to6 11.1% 
7 to 10 6.7% 
More than 10 24.4% 


Advantages those readers see in handling repair and mainte- 
nance service in-house include: 

* “Able to set priorities, Able to use in-house qualily control. 
Reduced down-time = less spare equipment.” 

+ “Able to understand customer problems and how it affects his 
business.” 

* “Better service, more personal. less cost, customer conven- 
ience, better accountability.” 

« “Can repair more quickly; can do special projects; cheaper on 
parts and service.” 

* “Faster repair. Better customer service.” 

* “Immediate response and responsibility. Better incentive to 
do the job right. Not a salesman, saves company money.” 

* “Know how users use the equipment, not how they should use 
it. Special set-ups. Pride in workmanship.” 

¢ “Repairs done in-house are done faster and more efficiently 
because of the technicians’ familiarity with equipment.” 

Respondents rate outside repair facilities in overall abilities 
and services rendered as follows: 


Poor 20.0% 
Fair 20.0% 
Average 8.9% 
Good 40.0% 
Superior 6.7% 
No answer 4.4% 


Comments about outside repair facilities’ abilities and services 
include: 

* “Acceptable service level; however, many hidden costs sur- 
face after initial service contract initiated,” 

« “Can do the job, but slower turn-around time, and parts cost 
is higher.” 

« “Slow response, sloppy work, lack of qualified technicians 
with ‘make do’ attitude.” 

« “Most repair facilities could care less how many times you 
send the same pager back to them or how mad your customer is.” 

* “Outside repair companies are not always reliable and don’t 
always repair things correctly the first time.” 

oe 


Huebner 


Young Brown Mueller 


T. Howard Noel, a partner in the architectural and engineer- 
ing and planning firm of Hayes, Seay, Mattern & Mattern, 
Roanoke, VA, moves up to chairman. He succeeds H. Boyd 
Dickenson, who steps down afler 46 years with the company. 


John J. Sullivan exits Teletec, Raleigh, NC, as director of 
sales and marketing, to join Selectone, Hayward, CA, as its 
sales and marketing director. 


Harry Young leaves Bellcore, Livingston, NJ. as wireless 
interconnection director to join the communications engineer- 
ing consulting firm of Jules Cohen & Associates, P.C., Wash- 
ington, D.C., as a consultant. 


Appointments at Fleet Call, Rutherford, NJ: 

Keith Kaczmarek departs PacTel, Walnut Creek, CA, as 
executive director of advanced technology, to become vice 
president of technology development for Fleet Call. 

John Caner leaves PacTel as director of business develop- 
ment for the cellular wireless data division to join Fleet Call as 
director of wireless data development. 


Charles Brown exits Midland International as its regional 
manager in Lincoln, NE, to join Bendix/King, Lawrence, KS, as 
regional sales manager. 


Stan Ciepcielinski departs the Square D Company in the 
Charlotte, NC, office as director of finance, to become chief 
financial officer at Glenayre Technologies, Charlotte. 


Changes at Transcrypt International, Lincoln, NE: 

Paul C. Mueller departs Motorola, Schaumburg, IL, as west- 
ern regional business manager for secure advanced RF prod- 
ucts, to become president of Transcrypt. 

Dean Thompson leaves Lawrence, KS-based Bendix/King 
as product manager to join Transcrypt as director of marketing 
services. 

John Leitt departs Electronic Design and Manufacturing, 
Omaha, NE, as senior design engineer to become senior devel- 
opment engineer at Transcrypt. 

Steve Cass exits Peninsula Communications, San Francisco, 
as director of sales to join Transcrypt as worldwide sales 
director. 

Tom Keown leaves United Automobile Association, Lin- 
coln, as executive vice president, to become telemarketing 
manager at Transerypt. 


Jim Moore departs Federal Express as managing director of 
strategic programs to join Coded Communications, Carlsbad, 
CA, as vice president of strategic development. 


Steve Huebner exits Spectrian, Mountain View, CA, as pro- 
gram manager to become major accounts manager for Raven 
Electronics, Sparks, NV. 5, 


AT LAST... 


DIGITALLY-CONTROLLED 
RADIO TELEPHONE SYSTEMS 


TRANSMIT VOICE, FAX AND DATA FOR AN 
INCREDIBLY LOW COST WITH TELEPOINT'S FULL 
DUPLEX PRIVATE RADIO TELEPHONE LINKS. 


IMCE Booth #432-434 


The Unitel RTL-1000 is the most advanced radio telephone link ever 
developed...giving you all these benefits, and more: 


* Digital control for absolute » Full duplex selective intercom 
reliability ¢ 900/800 Mhz/UHF & VHF bands 
+ Exceptional audio quality-produced  * 2 to 100 watts RF output 
by a compander * Currently in operation worldwide 


At Telepoint, we deliver quality, performance and reliability...with the 
radio telephone systems of the future! 


EXTEND A LINE... 


SUBSCRIBER TERMINAL = 


COMPUTER 
CALL NOW 
FOR MORE INFORMATION ON TELEPOINT'S ENTIRE LINE OF TELEPHONE LINE 
EXTENDERS...AND YOUR FREE SYSTEMS PLANNING GUIDE. 


©) TELEPOINE... 
1022 South La Cienega Bivd., Los Angeles, CA 90035 
Toll Free:(800) 333-6444 
Phone: (310) 652-3666 Fax: (310) 652-0777 
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etters to the editor 


Interoperability: 

Communications problems during disas- 
ters in 1992 clearly demonstrated the need 
for public safety field radio interoper- 
ability, that ts, the ability for various orga- 
nizations to communicate despite their use 
of different types of radios. 

The lack of widespread interoperability 
places the safety and lives of the general 
public and of public safety workers at risk. 
The biggest obstacle to interoperability 
is manufacturers’ proprietary trunking 
standards. 

When the FCC first authorized trunked 
radio systems, it is doubtful that the agency 
anticipated that suppliers would fragment 
the technology. At present, North America 
has three proprietary trunking standards in 
common use, one from Motorola, another 
from E. F. Johnson and a more recent third 
from Ericsson GE. 

Once a user implements a trunked sys- 
tem, it isolates itself from others with non- 
compatible trunked systems. This isolation 
may result, for example, in a city police 
department, a county sheriffs department 
and a city fire department working in the 
same area with mobile and portable radios 
on different trunked systems. The mem- 
bers of one department cannot use the 
trunking mode to communicate with mem- 
bers of the other two departments when it 
may be critical to do so. This situation is 
hazardous. 

Project 25, a joint effort of the Associ- 
ated Public-Safety Communications Offic- 
ers (APCO), the National Association of 
State Telecommunications Directors 
(NASTD) and certain federal radio users 
to develop digital trunked radio standards, 
has not resolved the interoperability issue. 

Public safety radio users by themselves 
may not have the power to force the issue 
of interoperability, and they should not be 
left alone to do it, It is time for the FCC to 
step in and to mandate solutions. The frag- 
mentation of trunked radio standards lim- 
ils technology availability, reduces com- 
petition and isolates public safety radio 
users. These factors tend to negate the 
benefits of trunking technology. 

The FCC should mandate that propri- 
etary claims on trunked technology should 
be limited to the fixed devices that provide 
actual trunked performance, such as the 
trunking repeaters. It should mandate open 
trunked systems access for all mobile and 
portable radios that need to access those 
trunked system devices. 

Trunking technology developers could 
gain returns on the research and develop- 
ment investments through prices for their 
remaining proprietary fixed devices. Sup- 
pliers then would have the option to pro- 
vide users with mobile and portable equip- 


ment that can interoperate on any installed 
trunked system simply by providing those 
devices with the software intelligence to 
work on any system. 

There is a precedent for such action, 
Remember the old days of the Bell System 
and its closed network access? The trunked 
radio system interoperability problem is 
similar. As with the old Bell System, the 
barriers to trunked radio network access 
are detrimental to the public and prevent 
trunking from being used according to the 
FCC's original good intent. 

Government-imposed open trunked sys- 
tem access may act to raise the cost of 
fixed trunking devices as their full research 
and development costs are allocated to 
them, but it can reduce the prices or sig- 
nificantly enhance the capabilities of mo- 
bile and portable radios that work through 
the fixed devices, or both. 

Public safety workers who agree that the 
government should impose open trunked 
system access should make their opinions 
known to APCO leaders and to the FCC. 
People who lead other kinds of organiza- 
tions that use trunked radio communica- 
tions and who want open trunked system 
access should make their feelings known 
to trade associations that represent them 
and to the FCC. 

Without a timely solution, the problem 
of limited interoperability will worsen as 
trunked technology migrates into the lower 
radio frequency bands and as more suppli- 
ers’ proprietary trunking methods enter the 
market. 

As the protector of the public interest in 
issues involving radio spectrum use by 
state and local government and the private 
sector, the FCC should step in and should 
force the solutions to the serious and grow- 
ing problem of trunked radio equipment 
interoperability. 

Rand Ellis 
Marketing Manager 
Radio Systems 

Ft. Lauderdale, FL 


Fast Fact Card comment: 

The two toughest problems facing me 
on the job are: 

* convincing older system users to invest 
in trunking systems. 

* convincing users that the horrible audio 
quality of DES-XL is normal, and nothing 
is wrong with the radio. 

David A. Williams 
Electronics Technician 
Argo Fire Department 

Trussville, AL 
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121 Crowell Lane + Lynchburg, VA 24502 


GE Portable Radio Service Depot 
& Factory Approved Nationwide 
+ Current Product Lines 
FACTORY TRAINED 
TECHNICIANS 


+ Voice Guard Centtied 
FOR QUALITY SERVICE * Suriace Mount Technology 


+ Public Service Trunking 
(804) 239-3049 


PLUS: 

* Complete ABE Services 
* Bldgs, Towers, Pwr Sys 
* Structural Engineering 
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Contact Jennifer Hinkle at (913) 967-1927 or fax (913) 967-1901 
to place your classified ad. Or send your advertising matenals and 
order to Tammy Kalebaugh, Mobile Radio Technology, Classified 
Advertising Department, 9800 Metcall, Ovoriand Park, KS 66212. 


Progressive GE Premiere Dealer seeking a GE ra- 
dio/SMR systems technician. Must have GMARC 
VE & EDACS experience. Knowledge of voice guard 
is desirable. Enjoy life in the sunbelt with benefits. 
Send resume & salary history to: 


COMTRONIX, INC. 
Attn: Sve Manager 
B10 East 47th Street #101, Tuscon, Arizona 85713 


rofessional services 


Help wanted 


(301) 925-9400 
(BOO) 787-2732 
Fax (301) 925-8612 


FP 
INL. 


Telecommunication & Information 
Science Division 


Public Safety, Transit, Government & Industry 


CORPORATE OFFICE 
1401] McCormick Drive 
Landover, Maryland 20785 


Donald P. Nowak 


MOTOROLA 
Depot Qualily Radluy 


Nationwide Repalr 


Manager 
New Expanded Facility 
Factory Trained Technicians 


Flat Labor Rates - Plus Parts 


Maintenance Contracts Also Available 
Fast TurnAround via UPS - Parts Retum -W. 


- (813)997-2299 


th Ft Myes Ft 33903 


lite Wamer Group 
MANAGEMENT CONSULTANTS 

* Radio/Microwave/E9- 1-1 

* DP Design and Selection 

¢ Police/Fire/EMS 

* Consolidation Studies 
5850 CANOGA AVENUE, SUITE 600 


E 
WOOOLAND HILLS, CALIF. 81367 
(6818) 710-8855 


COMMUNICATIONS CONSULTING SERVICES 


10 Woodbndge Center Dive COMMUNICATIONS 
Sane CONSULTANTS, INC. 


{908) 
Toll-Free: (800) 247-4796 + FAX: (908) 636-7260 
Offices Nationwide and International, 


GM-V or EDACS TRUNKING MOBILE 
REPAIR SERVICE 
Flat Rate Labor S60, + parts + shipping 
FAST TURN AROUND, 30 DAY Warranty 
RACOM CORPORATION 
1-800-722-6643 Craig or Jon for details 


SALES MANAGER—INSIDE 


Required for national cellular accessory 
manufacturer. Must have experience in sales 
management. Preferred cellular-related ex- 
perience. 40-60K Salary with bonus and full 
benefits. 


Call Mr. Rade 215-322-4600 


TWO-WAY TECHNICIANS 
A Wyoming Motorola (MSS) shop of 28 years 
is seeking an experienced two-way radio tech- 
nicilan Manager. Must have a minimum of 5 
years experience with a FCC license, or Naber 
Certification and be highly motivated; people 
oriented; and able to work under pressure. 
Must have experience in servicing Intrac, 800 
trunking, public safety consoles and major 
brands of mobile equipment. 
Please send resume to: 

“Twa Way Radian Serutce Tuc. 
418 North Conwell, Casper, hs 82601 
NO PHONE CALLS PLEA 


THE PORTABLE DEPOT. 
{ SPECIALIZING IM GERERAL ELECTRIC PONTAMLE SeRuICce 
* FACTORY TRAINED TECHNICIANS + 
*SURFACE MOUNT TECHNOLOGY + 
* FACTORY APPROVED NATIONWIDE « 
¢ PUBLIC SERVICE TRUNKING © 
¢ VOICE GUARD CERTIFIED « 
* MPD, MPA,TPX, PCS AND ALL CURRENT PRODUCTS « 
Route 2, Box 338C © Lynchburg VA 24501 
804-237-3427 


\ 


Jerry L. Simmons 


Communications Systems Consulting 
Land Mobile & Microwave Systems 


PO Box 884 
Montgomery. TX 77356 


Pn (409) 588-3200 
Fax (409) 588-4434 


Communications Engineering Services, P.C. 


Coverage Predictions * Terrain Analysis 
Propagation Studies 
Computerization of Manual Engineering Systems 
Site Selection * Frequency Allocations 
FM. TV. Land Mobile. Cetlular, Paging Services 


Richard L. Biby, P.E. 
6105.4 Arlington Bivd. Falls Church, VA 22044 USA 
(703) 534-7880 
Fax: (703) 534-7884 reol@icomm-data.com 


* FAST TURN 
« WARRANTY 9) 
* RETURN UPS PAID 
Smith Communications Service 
SHAFFER & ASSOCIATES, INC. 
CONSULTING ENGINEERS 
Bid Specification Developmente 
W050 Post Ook Bive FOR YOUR COMPLIMENTARY 


GE PORTABLE SERVICE 
© $37.00 hr./2 hr. MAX 
* PARTS GE LIST 
2121 Parrish Ave., Owensboro, KY 42301 
502-683-0936 a= 6s) 
*FCC Applicationse «AM. FM. TV. LPTV. MMDSe 
*Propagation Analysise «Radiation Field Measurements 
Suito 1700 BROCHURE, CALL KAREN COPANS 
Houston, Toxos 77056 AT 800-243-7525 


ecR 
ELECTRONIC cc 4 RESOURCE 
Two-Way Radio 
Cellular 
Paging 
Wireless 
Communications 


C.K. Randal 
Recruiter 


3598 Larchmont Square Lane 
Sacramento, CA 95821 
Office: (916) 482-7701 

Fax: (916) 482-7808 
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Help wanted 


RF/ANALOG DESIGN 


ENGINEER 


CENTRAL FLORIDA 
Well-established and growing 
Orlando area communications 
equipment manufacturer seeks 
highly motivated BSEE or MSEE 
with at least 5 years experience in 
radio equipment and/or telephone 
equipment design and manufac- 
turing. A competitive salary and 
benefit package commensurate 
with experience and training will 
be offered to the candidate best fit- 
ting our challenging needs and 
aggressive goals. 


Send cover letter and resume to: 


Communications 
Electronics Specialties, Inc. 


Engineering Manager 
931 S. Semoran Blvd., Suite 218 
Winter Park, FL 32792 


U.S. Citizenship required 
An Equal Opportunity Employer 


———~ GENERAL MANAGER —~— 
Major Southeast NWL RSA 


We are seeking a strong, experienced cellular manager to 
assume full responsibility for a major Southeastern RSA. 
The individual in this position will be responsible for deliver- 
ing operating cash flow and subscriber growth based upon 
an annual marketing plan/budget. Qualified candidates will 
have a minimum ol five years of combined experience in 
both operations and marketing of cellular services. We offer 
a competitive compensation plan along with an excellent 
benefit package. Please send resume in confidence to: 


ATTN: MOBILE RADIO TECHNOLOGY 
Dept #925, $800 Metcalf, Overland Park, KS 66212-2215 


COMMUNICATIONS SYSTEMS ANALYST II 
Installs, performs preventative, and corrective main- 
tenance on Statewide State Police Digital and Analog 
Microwave System, Voice and Data network and 
Regional Dispatch centers. Extensive travel and on call 
status required. Often works alone at remote sites trou- 
bleshooting complex communications systems to 
component level. Experience in Digital and Analog 
microwave, Public Safety Communications, Motorola 
Centrcomm II consoles and MSDOS computers desire- 
able. Must pass background investigation, DMV and 
Criminal history check, For job announcement, fur- 
ther information and application contact: Oregon State 
Police, Personnel Division, 107 Public Service Build- 
ing, Salem, Oregon 97310, (503) 378-3720 EX207. Re- 
fer to Announcement number: 0C930132. Closes: 6- 
18-93. Equal Opportunity Employer. 


BENCH TECHNICIAN 


Experience in pager repair. Mot. & NEC. Mini- 
mum 2 yrs. exp. Complete benefit package. 


CONTACT: 
McManus Communications 
400 North Sth Street, Blytheville, AR 72315 
501-763-6250 FAX: 501-763-6533 
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Searching for a 
better opportunity? 


Better not miss this. pagenet, tne 


largest paging company in the U.S., has 
recently expanded into Denver, San 
Antonio and Orlando, and has aggressive 
plans for continued growth nationwide. 
Immediate openings exist in various 
cities throughout the U.S. for the 
following: 


System Manager 
In this position, you will have responsibility for the design, engineering, 
construction and continued growth and reliability of the complete paging system. 
Knowledge of paging systems and/or RF transmitters is desired. Dept, SM-MRT. 


System Technician 


You will have responsibility for installing and maintaining base stations and 
paging terminal equipment. Atleast 1 year experience with paging or two-way FM 


transmitters is required. Dept. ST-MAT. 


We offer competitive salaries and a full benefit package. Qualified applicants 
should send resume, indicating appropriate Dept. code, immediately by FAX to 
(214) 985-6567 or mail to: Paging Network, Inc., 4965 Preston Park Bivd., Suite 
600, Plane, TX 75093. Equal Opportunity Employer. 


PAGE =| 


CAREER SEARCH? 
We have the opportunities! 


Cellular/ Wireless /PCS/ Radio 
Permanent & Consulting « Domestic & International 


E. J. DORT & ASSOCIATES 
PO. Box 12546 * RTP, NC 27709-2546 
919-544-9476 


SERVICE TECHNICIAN 


Looking for energetic, friendly 2-way Technician to han- 
dle outside service work, Must have experience with 
Motorola, GE, and other major brands. Established 
company with 10 tower sites, several CR's, Paging, 
etc. Located in small S. MO town near lakes, rivers, 
Nat'l. Foresests. Send resume to: 

STATELINE COMMUNICATIONS, INC. 

Sth & Arch Street, Thayer, MO 65791 


Two-Way Radio Technicians 
Growing dealer in sunny California needs 
experienced Two-Way Radio Technicians, 
Minimum 2 years experience servicing 
major brands. Excellent wage and fringe 
benefits. EOE. 

Send Resume or Contact: 
Digital Communications Systems 
217 N. Madison Ave. 

Los Angeles, CA 90004 
213/388-9598 


TWO-WAY TECHNICIANS 


GLOBE, ARIZONA: MSS SHOP IS LOOKING FOR TWO- 
WAY TECHNICIANS EXPERIENCED IN ALL MOTORO- 
LA EQUIPMENT, INCLUDING PAGERS, PORTABLES, 
MOBILES, REPEATERS, BOTH CONVENTIONAL AND 
TRUNKING, NEW AND OLD. 

WORK INCLUDES: BENCH REPAIRS, FIELD REPAIRS, 
TOWER WORK, AND INSTALLING. 


MUST BE FCC LICENSED, NABER CERTIFIED OR 
EQUIVALENT. 


PLEASE SEND RESUME TO OR CALL: 
ROY D. HUDGINGS 
SHORES COMMUNICATION CO., INC. 
P.O. BOX 2626 
GLOBE, ARIZONA 85502 


PHONE: (602) 425-5870 


Communications 
Engineer 


Dedicated to providing quality service, Raytheon 
Services Nevada its a prime contractor for the U.S. 
Department of Energy. We have an immediate open- 
ing for an experienced individual in our Nevada 
location. As Communications Engineer, you will pro- 
vide supervision and guidance related largely to over- 
all objectives, critical issues, new concepts and palicy 
matter, Other responsibilities will include consulting, 
with supervisor conceming unusual problems and 
developments as well us performing related work as 
required, including acting as project leader for design- 
ers, drafters, technicians and other engineers, The 
successful candidate will have experience in VHF, 
UHF and digital microwave radio systems. Experi- 
ence in data communications, networking, SCADA, 
EDACS Trunking and system engineering is a plus, 
Applicants must possess a BSEE/BSEET with eight or 
more years of experience. 


Qualified applicants should submit their resume, in- 
cluding salary history to: 


Donna Neese 
Raytheon Services Nevada 
Department 18 
P.O. Box 95487 
Las Vegas, NV 89119-5487 


U.S, Citizenship Required. 
An Equal OpportunityiAffirmative Action Employer. 


CELLULAR TWO-WAY PAGING 
PERSONNEL SERVICES 


Positions Available Nationwide 
+ Executive * Management = Marketing 
+ Sales » Engineers * Technicians 
Fees client paid, Send resume to address below 

PERMANENT & CONTRACT PERSONNEL AVAILABLE 

+ Extensive national resource of personnel 

* Reasonable fees 
Employers: Call 606-491-5410 10 AM to 8 PM 


= a Communication Resources 
P.O. Box 141397 = Cincinnati, OH 45250 


606-491-5410/FAX 606-491-4340 


Equipment for sale 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 
Steven Kenney 


1-800-347- 4121 


(602) 585-3900 
FAX (602) 585-6900 
29669 North 45th Street 
Cave Creek, Arizona 85331 


Retired Motorola Bench Tech. 
REPAIR HAM GEAR 
TOM MILLER ELECTRONICS 
22516 S. Normandie Sp. 41B 
Torrance, CA 90502 
REPAIR SPEAKER MIKES (310) 320-8980 
For Motorola Portables (600) 995-8964 


USED RADIOS 


at Low Prices! 


*MICOR *GE 
*MITREK eACA 
*PORTASLES *ACCESSORIES 


*MOCOM 70 TONE ELEMENTS 
*MAXAR *CHRYSTAL ELEM 


*RPTAS *BASE STATIONS 
Large Quantities * (817) 433-5452 


~ Low Profile 
Antenna for 
Cellular Phones 


Fully Tunable CRS9ACP 800-908 MHz Antenna 


FEATURES: eFully integrated, ready-to- 
connect unit goes anyw it ‘re! Can be 
mounted inside the vehicle and on fiberglas. 
© Low Profiles Ouly 2.5°H x 4.5"Dia 
» Total Rigidity-Elimates “Picket-Feneing” 
COM-RAD INDUSTRIES 
PO Box 88, Wilson, NY 14172 
For Immediate Fax Info & Technical Assistance, 
Tel: 716/751-9945 * Fax: 716/751-9879 


GE MASTR Il 
REPEATERS 
UHF & VHF — Duplexers 


Motorola Centracom | console 
Best Offer 


601-264-9760 


CELEBRATING OUR 20th ANNIVERSARY! 
CALL TODAY TO CHECK OUR 
ANNIVERSARY SPECIALS 
BUY - SELL - TRADE 
Call or write for current flyer 
WOLFE COMMUNICATIONS 
1113 Central - Billings, MT 59102 
406-252-9220 


RECONDITIONED * 
MOTOROLA 


Mitrek, Micor, Maxar, Radius, Maxtrac 


> 800-231-0103 


CALIFORNIA RADIO 


* PAGERS « PAGERS * PAGERS « PAGERS « PAGERS + 


NEC Paging Products ses (eerste 
FAX 501-763-6533 


“WE SELL” 


» Refurbished Motorola & NEC 
Pagers 

> Parts for Motorola, 
Panasonic Pagers 

> Programmers 

> Reeds, filters, code plugs, etc. 


NEC & 


MO>U*HIMOSVU*HIMOPV 


* Used Pagers WANTED 
R > Stocking commen PCP & RCC Channels 


§ © Stocking Punusonic Synthesized Payers “ONE CALL GETS IT ALL”’ 
* PAGERS * PAGERS * PAGERS « PAGERS * PAGERS ° 


Circle (86) on Fast Fact Card 


VQIMOPVs HMVDMOPVe HIMOPV 


160 N. Broadway 


Fresno, CA 93701 MASTERCARD 


MOBILE AND PORTABLE RADIOS AT 
WHOLESALE PRICES 


1-800-233-8818 


(PHA NUMERIC 
ISPLAY PAGERS 


vb 


GE WHOLESALE 
DISTRIBUTION 
CENTER 


(a division of D&L Communications, Inc.) 


- Million Dollar Inventory 

- Less than Wholesale Prices 
+ New and Used, Buy and Sell 
« New Dealer Packages 


86 


SZ89 -9ff-008-T 


WORLD WIL arr NICATIONS HOU IPMENT TENE 
IK; Dante Court Holleroakc. New York It 


Mode Commnmeations 


Mobile Extender DGME 1000 NEW! Protects your radio! 


This unit 


Programmable Delay Timer DG 200 Series 
Digital Gated Repeater Maker DGRM SOI provides control of radio with delayed shut 
Le? DGRM sm es males for Topeak uperat down alter ignition is turned off. The DG 200 Series 
need Tis a dip swatch programmable timer with delayed time 
settings of IS min w 12+ hrs. This unit will handle 
4 | 30 continuous amps at 12V. The DG Seres timer 
eliminates battery failure due w leaving mobile, 


Extead. Crns Bari 
Digaal pate orcult for pent 
amd min. peracr draw. DGRM SO & suits about bor 
ieainie cxeions computer, AVL. MDT, Trunking of other equipment 


ie =. 301 | [cea = n ceeee i) coc COMM-—NET 2000 
™  COMMUNICATIONS/MANUPFACTURING 


Yrd. -800-283-5 the P.O. Box 20 5407 N_E. Stephens 
peta day oa a CSA Winchester, OR 97495 Fax (503) 672-6475 


COOK am CELA R NAN UNNTN ANAM ANANSAAIAAN SC UAAANAS ANNAN CCA AAAT CSSA AAAS CAAA 


Mounting Case & Hardware Included. 
TXG 200 Series $38.00 
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Classified 


COMPLETE CHANNEL 

ELEMENTS ON YOUR 

FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 

INQUIRIES AND IN LA: 
504-361-5525 

Motrac; Micor, Mocom; Mitrek; Etc. 

MT's, and GE Elements. Call for 

prices. 

J Any desired Frequency available 

for fast delivery. 

Lifetime Warranty on Crystals 

Trade-in credit on your Old 

Channel Elements 

We Buy Used Elements 


Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


QUALITY 
USED PAGERS 


gh, MOTOROLA 
wal PANADATA 4000 <3 
amas? BRAVO ppso00 


wee «ENVOY 
fe fhe 


_ BRAVO TONE & BRAVO ALPLANUMERKC: 


| FOURTRDMESONADISTRNC. "= 


G DANTE COURT 
WOLINIGOE NEW tok inn AS AREF 


SUPER CONSOLETTES 


WIDE SELECTION 
==> $295. - $695. # 
800-231-0103 == 


35MHz PAGING TX. 


Quintron 500 w. 35 MHz. paging tx, mod- 
el QT-7082, with 72 MHz. digital link Rx, 


and BBL Trunk Concentrator. $3500.00. 
Contact: . 
Network Communications, Inc. 


215-598-7770 
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*"MOTOROLA UHF “#2 


Equipment for sale 


GENERAL 


COMMUNICATIONS, INC. 
MOBILE COMMUNICATIONS AUTHORIZED DEALER 


#1 GE DEALER IN THE USA! 


Largest Inventory A Quality Service 
Fastest Delivery and Best Prices 


| = Mobil 
ee _ 1-800-356-3200 @ ksiiincrion 
5157 Anton Dr. AMadison, WI 53719 


Circle (87) on Fast Fact Card 
MOBILES ¢ BASES * PORTABLES ¢ PAGERS ¢ REMOTES « 


PCI — PEKAAR COMMUNICATION INC. 
Steve's back, formerly of Gregory Electronics Corp. 
$ Specials of the month. $ 
GE Phoonix SX Made! NSWW2W22B—470-490 range wiaccessories 
GE MPD Portable 450 to 470 range wiscan, Specral 
GE MPE Portable Mode! P665RBWBMX 450 to 470 range. 2 freq. wCG 
GE PE Portables Model PE6SRBW 450 to 470 -ange, 2 freq. wiCG 
GE MPO or PLS Vah, convertecoms Model 195801507P1 
GE MPE 10 Unit Rack Charger Model 362L3C01X R 
MP6 ar PLS 6 Unil Charger Model 19B801S06P6 . . . 
Motorola TMN 004A base micraphone 
Motorola Radius Mode! D34LAA73 Mobile 450 Range wiacc. 
Motorola Mitrec Mobile P34JJA3000 450 Range wiace. 
Coded Communications TACTEC Systems MMA64A HB wiaccessones 
GE Dolta Mobilas N3HH Crystai Style HB 40 Watt less accessones 
Regency BTH203 HB wiaccessanes 
Regency Mode! TA201 HB wiaccessorias . . 
GE PE Portables-Mosi ranges T.S. AS IS 


Catalog Available if you can't find it, ed Call Gon 772-0704 
* BOARDS ¢ STRIPS * ACCESSORIES « ELEMENTS * REEDS « 


Circle (88) on Fast Fact Card 


WHOLESALE to DEALERS ONLY 
COMMUNICATION 


¢ TRADE 


« SELL 
VIOYOLOW « 


VOH « 


strunked & 
conventional 
a mobiles 
H a portables 
Mobile . m accessories 
Communications FREE programming Sheila 


Official Distributor for: 
RFI Connectors-Cables-Accessories 
Telewave Site Managment Equipment 
Whelen Strobes & Safety Signals 


Call for our current flyer! Order Today —Ship Today! 


Circle (89) on Fast Fact Card 


1-800-548-2484 


For Sale 
Centra Com | 


Centra Com Il 
—-Whole or in Parts— 


CLEAN MOTOROLA RADIOS 


MOBILES 

1000 MARATRAG VHF & UF AZ SSF SCAN 

1OOW MITREK Vi4F, UNF & LOW SAND PL 

1O0W MICOR UNF 12F PL DRAWER UNIT ONLY 

257 MAXTRAC VHF & UHF 16F SCAN 

45W SPECTRA VHF A3 99 MODES NEW IN BOX 

JOW SPECTRA SCO MHZ "AS 

MICDR 12F CABLE, CONTROL HO, SPKR, MIC 

PORTABLES 

aH EXPO UHF WITH RAPID CHANGER “MINT 
“HR 


Centra Comm Il 
Engraved Buttons. 
$6.50 per button. 
All orders shipped 


within 48 hours. 


ERY ? 
SW SABEA 111 VHF & UHF WRAPIO CHARGER 
CONVEATA-COM MTIOD0/HT6OW'M TXBODIMX 
23GHZ STARPOINT TELEMCTAY MICROWAVE WDISH 
ce eee ee eee es Ss se 


RADIO EXPRESS, INC. 
OFFICE 703-266-1928 FAX 703-830-8710 
ORDERS ONLY 800-545-7748 
“WE BUY USED MOTOROLA & RADIUS RADIOS" 
ALL MAJOR CREDIT CARDS ACCEPTED 


Centra Com II 
Reprogramming and 
Custom Changes 


Northeastern Communications Inc. 
Waterbury, CT 06708 


(203) 575-9008 


Classified 


Ba ess 


A RELA 


O PAGER CRYSTALS 


x Mut $505 | SeNTOR 295 0 COMMUNICATION CRYSTALS 
SPECTRA 8S 10 W/TALKAROUN 3 O CHANNEL ELEMENTS 


45 
25 PPIONO 


Doveeneeteenssverieweresistunans B@ Recrystalled 
& Complete Elements 


ee ae 48-HOUR 
SE an |i SERVICE 
eee) AVAILABLE 


INQUIRIES 703-266-1928 FAX 703-830-8710 (606) 283-5000 
a ORDERS ONLY 800-545-7748 FAX: 1-606-283-0883 


VISA “WE BUY MOTOROLA RADIOS™ 
a ALL MAJOR CREOIT CARDS ACCEPTED 1438 Cox Ave., Erlanger, KY 41018 
(Greater Cincinnati Area) 


VHF PHOENIX SX 


e 2 & 10 Channel Models 

e 40 Watt - Wideband 

e CTCSS or DPL 

¢ Programming included 

e 2 chan $199, 16 chan $249 
¢ Quantity Discount Available 


VersaTel 


Ph: 1-800-456-5548 
Fax: 1-307-266-3010 


PO RIITDIMENSON ND Stky. INC A 


Channel Elements 
100,000 Freqs in Stock! 
MASTR II, MVP, EXEC Il 

MICOR, MOCOM & MOTRAC 

$20 witrade or $25 w/o trade 
Lifetime Warranty 
3-Day Standard Delivery 

1-800-237-9654 

FAX: 513-542-8870 

CHANNEL ELEMENT HQ. 
4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 


GENERAL tisss ‘ v 
COMMUNICATIONS Find Out What Everyone Is Talking About! 


MIDLAND ||; ‘R ANTENEX& 


LAND MOBILE RADIO 2000-200 Bloemningdale Raad, Glendaie, It USA 


WHOLESALE PRICES ON ALL 


"Precision Quality Quartz Crystals— 
Made to Your Specifications’’ 


Circle (90) on Fast Fact Card 


Californio > 800-231-0103 
aN a a RT 


Cail or write for complete catalog on 


MIDLAND RADIOS! ANTENEX mobile, portable, and 
CALL TODAY! Seielseseniacueueonees 


5157 Anton Dr. ; 
1-800-356-3200 Madison, WI Order: 800-323-3757 wanllineeainieeaieaeet 
he! 53719 Fax: 800-851-9009 


For Great CAL C2 YSTAL I LAB., Ii uC. Why Electro Dynamics Crystal? 
L/ Sasi ‘ Reliability and Dependability 
| Fic YSTALS ron Au ene LMR and Pager crystals for most 
CALL at makes anit acl models. For the best delivery, quali- 
. + Channel Elements ty and price call: 1-800-332-9825. 
Anchor Graphics, Inc. Recrystalized and compensated 1-800-EDC XTAL. 
We carry Radio Escutheon Competitive pricing! 
* Logo design Emergency Service ELECTRO DYNAMICS 
* Knowledgeable stoff For Crystals 24 Hours * 72 Hours « 1 Week 
* Custom-made labels oe inretst Delivery 3 Weeks CRYSTAL CORP. 
* Quick turnaround 800-333-9825 9075 Cody 
* Full-service Label Mfg | FAX 714-491-9825 Overland Park, KS 66214 
sehr Fa ae aac | MELON eee) | | NOT JUST ANOTHER CRYSTAL CO. 
LeMay. Sule 11) « Carrollton, TX 75007 
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GE Phoenix SX 


Wideband-Synthesized-Front Mtg 
40 Watt VHF-25 Watt UHF 


2 Chan VHF 
16 Chan VHF 
16 Chan w/scan VHF .. 
16 Chan UHF 


AAIDLAN AM Rie 


LAND MOBILE RADIO 


All Dealer inquiries 
Welcome 


Factory Approved 

WHOLESALE PRICES 
¢ Large Inventory * Fast Service « Flat Rate Repair Service 
* Complete Dealer Support Program 


BUY 10—SAVE 10% 


1-800-456-5548 
(eo 726-9015 VersaTel Fax 307-266-3010 


SAME DAY SHIPPING 612) 884-8352 


Call for Weekly Specials! 
as RR Refurbished Equipment Available 
tes G Wholesale Prices to Dealers Only. 
—<—<—<o 


DISTRIBUTING 


Circle (91) on Fast Fact Card 


FAX (612) 884-8356 


ICOM Factory Authorized Sales & Service 
Radios & accessories bought, sold and repaired. 
Warranty Service Center. Dealers Welcome. Land 
Mobile & receivers only (no marine or amateur). 


SWS SECURITY 1-800-776-8274 


9635 Girard Ave. South 
Bloomington, MN 55431 


———_—_$—$_——_——————— 


J//ITIITFLT SAVE THIS AD * SAVE THIS AD + SAVE THIS AD //////////1/ 


Simple, 


/ & 

/ ‘ / 

Reliable, Extended : Rad? out MOTOROLA ; 
i ClOS© “MODELS AVAILABLE New UNIT PRICE 

| Drever-1 mi @ressta ne) 19400 136-150MHz SW 2F $270 4 
s ? 136-150MHz SW 6F $295 = / 

; W—2F our S225- 

; -H50-162MHz-soteSW—2F our S278— 

/ -450-162MHz-s0:05W—BF-ourS295— 

; 160-174MHz 5W 2F $270 ; 

’ 160-174MHz  =5W 6F $295 ‘ 

: 405-430MHz  4W 2F $300 = § 

v 405-430MHz  4W GF $325 y 

E 450-470MHz 4W 2F $300 € 

it 450-470MHz  4W GF $325 


450-470MHz iW 2F $250 


H 

470-495MHz 4W 2F $300 s 
A 470-495MHz 4W 6F $325 A 
D 495-520MHz 4W 2F $300 
495-520MHz 4W 6F $325 


OPTIONS AVAILABLE WITH 


Radio Includes High RADIO PURCHASE 


Power Rechargeable Rapid Charger/Delete Std. (CALL) 

Battery (N. Cd) Standard 6-Unit Rapid Charger (CALL) 

Rate Desktop Charger Remote Spkr-Microphone $45 (New) 

. z : $25 (Recond.)} 
Electronics Jack, Radio Holder With ira compact Charger $10 (New) 


Belt Clip—And A 3 Year 
Warranty—Paris & Labor 


AIR COMM CORPORATION 


4614 E. McDowell Road » Phoanix, AZ 85008 « Sales: (602) 275-4505 « FAX: (602) 275-4555 
44/44//¢141//174 SAVE THIS AD © SAVE THIS AD * SAVE THIS AD ///////// 
Circle (93) on Fast Fact Card 


Engineering, Inc. Carry Holder $5 (Recond.) 


13667 Floyd Circle * Dallas, Texas 75243 


D 
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i 
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/ 
if 
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1-800-527-4596 ; 
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Automation & / Flexible Antenna, Audio 
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4 
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/ 
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/ 
‘4 
/ 
4 
/ 
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USED 2-WAY RADIOS 


Call Sid Cohen 
at AIR COMM—Phoenix, AZ 
(602) 275-4505 » Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 


accessory items: Motorola ““Systmes 90"* con- 
trol heads. PL and paging reeds. channel ele- 
ments. Cash quotations made for 

By is purchase of above equipment. 


4614 E. McDowell Rd. 
Phoenix, AZ 85008 


an_| com 


82 Mobite Radio Technology June 1993 


Harris model 1525CC rugged 12V, 30W, 
VHF hi-band mobile radio with PTT mi- 
crophone: 6 and 12 channe! models 
available; very good working condition 
(crystals not included). 


COST; $300 each 
(minimum order quantity of 5) 
Contact: Fred Galata 
(402) 271-3112 


UNION PACIFIC RAILROAD 


automatic [ON///AELE timer switch 
for two-way radios, cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
wets) ONLY $74.95 tarts, 
82 AND 24 VOLT MOOFLS AvAILAMLE 
CALL NOW FOR MORE INFORMATION! 


ASK ABOUT 
OUR NEW 
DEALER KIT!" 


400 Highland Avenue 
Altoona, PA 16602 


800-458-3410 


441 Chayacinant 


Circle (94) on Fast Fact Card 


2 SPECTRA. SOOMHz Trunkad. OS7KGASJBTAK 
20 SYNTDRX. SOGMHz Trunked TESXAISGIIAK 
35 MOSTAR. B00MHz Trunked. OISTLASGOO 
73 GE CORONA, 800MHz irunked 
20 GE MARC V Portables. BOOMHz, Trunked 
3 MICOR Aptrs. 469MHz. C24RCB3105T 
13 MOTRAC Ratrs., 460MHz seesiot 
1 


WE BUY AND 
SELL USED 


MOTOROLA 
AND GE 
FM TWO-WAY 
RADIOS 


107 MI5D0, 460MHz. H24BBU3120 
136 HT220, 460MHz, H24FFN3110 

21 MICOR, 173MHz, TSIRTN9O00 

9 MAXAR 60, 179MHz. D43TSAIO0D 


ql 
SCHAEFER 16 SYMTOR. 173MHz, TRIXTAIZCO (WW/DVP) 
7 MITREK, 153MHz" TB3JJAIOC0 
RADIO CO. | 122 wicak isda raarsio0 
"| 3 IGOR sases" aki Hot Stand 
‘i jases, 72MHz, Hot Standby. 
1301 Grant St. aneoa 
Box 395 


MITREK, 48MHz. TE1JJA4900 
Denver, 1A 50622 MOCOM 70. 48NH>. 7718841900 
(319) 984-6115 


GE WASTR Ii. 48MHz, MC74CCS33 
S paced fret al 
a & EXEC Hl, SIMHz, RT74AASI3A14 
FAX (319) 984-6220 44 MOCOM 10, 31MHz, O4144N3100 
26 DC Remote Desk Seis. 11376 
5 Local Kk Sets. SECODE 
12 STANDARD C9662, 48MHz 


AIE’s Family of Tone/Code Finders 
* IBM PC Compatible * 
¢ TCF-3MRTC ® TCF-SMRTC 


A MUST FOR YOUR SERVICE SHOP! 

© Connect to any receiver # Decode, display and record 
ALL CTCSS, DCS, & DTMF signals * Memory and 
real time tagging © RS 232 output port for PC 
compatibility © Alarm status on TCF-SMRTC (For 
emergency man-down situations and surveillance 
activities) * Low prices © 3 Year Warranty on parts 
and labor. 

Measurements Division 
AUTOMATED INDUSTRIAL ELECTRONICS CORPORATION 
141 Granut $1. * PO Box 70 © Batesaurs, SC 29006 
(803) 532-9256 © Fax; (803) 532-9258 Ch) 


{ale} 


—_— 


Dependable 


- 


eS Conversion 


Depend on DC-DC 
converters with proven reliability 
in the harshest mobile radio 
applications; 

Depend on NEWMAR 
Wide input/output ranges 
available for: 

* HEAVY EQUIPMENT = 
=" MINING VEHICLES # 
=" RAILROADS = FORKLIFTS 8 


NOES ac” 


Newport Beach, CA # (800) 854-3906 


Reliable Power For 
Microwave /Cellular Sites 


48, 24, 12 Volt Outputs Available 
1500 or 750 Watt Power Ratings. 


NOE Wp a ap 


P.O. Box 1306 » Newport Beach, CA , 92663 
Phone: (800) 854-3906 = Fax: (714) 957-1621 


Circle (95) on Fast Fact Card 


BUY—SELL—TRADE 
GE 900MHz Paging TX .... 
GE S00MHz SMR Repeaters 
Micor Base Repeater ..,, 
Master II Base Reptr 
Mocom 70 Consolets 
Mocom 70 Mobiles . 
Micor Mobiles .... 
Mitrek Mobilas.,..... 
Master || Mobiles 
EX || Mobiles . . 
Phoenix / MVP , 
OC/Tone Remotes 


Bob Barnett 
Owner—WSRAL 
FCC 1st Class Tech 
30 Years in 
Communications 


BARNETT ELECTRONICS, INC. 
8718 Wilhite Lane © North Little Rock, AR 72120 


from $1295 
...- from $1295 
from $250 

, from $100 
....from $150 
. from $150 

... from $150 
.... from $100 
from $150 
....from $100 


Bases / Repeaters / Mobiles 
No Used Pagers-Portables or Parts 
Cash + Shipping Paid Promptly 
Call for Quote or Sales List 
Warehouse 1-501-835-7066 
Fax 1-501-835-8766 


IMTS MOBILES 


VHF, HARRIS ALPHA 2000E C/W ACCESS 
CHOICE OF WHITE OR BLACK HANOSET 


EXCELLENT CONDITION .. .$195 EACH 
CAV CELLULAR PHONE $295 EACH 


(QUANTITY DISCOUNTS AVAILABLE) 


SPANTEK RADIO 
416-335-4462 FAX: 335-4430 


Mobiles 
Portables 
Bases 
Accessories 


SUPER PRICES! 


We BEAT 
all others! 


Call us LAST! 


ORDERS 800-231-0103 
Questions 303-249-1414 
FAX 24 hr. 303-249-4334 


Le VF 


= CALIFORNIA RADIO 


16943 - 6200 Road 
Montrose, COLORADO 81401 


® 


ALL 


FOURTIT DIMENSION INDUSTRY. NCI 
WORLD WiDh COMME wn BHORLE 


USED PAGERS 


Motorola and NEC. Reconditioned on 
your channel w/warranty, or ‘‘as is’, 


(303) 337-4811 
FAX (303) 337-3084 


Collins MOR6, OMX2003, LMX1100, DMX13A; 
Wescom 363 channel banks; Ericsson Minilink 
18GHZ; 24 volt 100 A chargers; Andrew dish- 
es; TT| DACS;: Harris 1201 switch; Ericsson 
AXB30 data switch; HP test equipment; Motor- 
ola & GE two-way radios; some fiber test 
equipment; 


805-945-5448 x200 


Classified Equipment for sale 


YOUR STOCKROOM 


R di M t ® We don't just manufacture headsets... 
We design and engineer 
HAS | T ans adio ate headsets to meet your requirements! 


Headsets For Most All Radios and Telephones 


HCS Telecommunications (800) : 346- 6442 


Circle (97) on Fast Fact Card 


LOOK WHAT PRIMUS HAS IN STOCK FOR SAME DAY SHIPMENT TO YOU... 


KPolyPhaser}  ..70 se" vou 
COMMUNICATING 
LIGHTNING/EMP and 
GROUNDING SOLUTIONS... 


Ml primus 
ELECTRONICS CORPORATION 
800-435-1636 (IL) 800-892-1413 FAX 800-767-7605 


} || | Circle (99) on Fast Fact Card 
COMMUNICATIONS | 
EXPRESS | RAMSEY COM-3 


The communications service monitor that’s 
missing one feature .... HIGH PRICE | 


ae See 


US 1-800-631-7297 
FAX 1-800-327-0007 


Circle (98) on Fast Fact Card 


* Frequency coverage 100 KHz to 999.999 MHz 

* Signal Generator 0.1 uV to 10,000 uV with reverse 
power protection ... no more front-end blowouts! 

* Built-in 1 GHz and audio frequency counter 

¢ Modulation includes 1 KHz, CTCSS or external 

* The most popular low cos! high ncaa 
monitor. . . thousands sold workiwide 

* Extremely portable, only 13 pounds includes | 


rechargeable battery at no extra cost 
* Call for free 10 day trial in your =P (Gaal Mixate 
(ool 


SAN 
ras 
Ramsey Electronics Inc. = S 2 GQ 9 5 0 0 
793 Canning Pkwy 716-924-4560 VISA ry 


Victor, NY 14564 716-924-4555 (FAX) 


220MHz Isolators, Cavities, Duplexers, 
Combiners and Multicouplers available for 
quick delivery. 


EMR CORPORATION 
22402 N. 19TH AVENUE 
PHOENIX, ARIZONA 85027 
TEL: 602-581-2875 
FAX: 602-582-9499 


MICORS! 100 Watt 
42-50 Mhz With PL. 1 or 4 Ch. 
With all accessories & tested 


BOD-231-0103 
* CALIFORNIA RADIO 


ACTIVE FILTERS 


AND 


REEDS 


FOR MOTOROLA PAGERS 
FAST DELIVERY 


Brasrco. 


RAPID COMM 


(limited qty. — close out special! 


BATTERIES (MX TYPE) PK/10 = $75.00 
MASTER Il VHF 30.00 
G.E. MVP VHF 35.00 
MOCOM-70 UHF 25.00 


* NEW EQUIPMENT x 
P-110 VHF/UHF 
GP-300 VHF/UHF 
M-100 VHF/UHF 
GM-300 VHF/UHF 


* low-low-low * 
PH (513) 773-6255 


MOSS COMMUNICATIONS INC. 


(800) 377-3807 1-800-822-6677 


PO. BOX 1482, PIQUA, OHIO 45356 


Classified 


illite 


NUMERIC 
DISPLAY PAGERS 


TURTH DIMENSION NL SiRY INC re 


ax 


> RADIUS 


WE'll BEAT YOUR BEST PRICE! 
California Radio 800-231-0103 


PR HY ERE 


1: 


* » USED EQUIPMENT SALE « * 
JOUNSON PPL-6000 BASE STATION. UHF if CC 5 
JOHNSON PPLG000 MOBILCS UNF 16 0G. 15 
GE CENTURY It CONTHO! 
UNIDEN APUA2K PO 
UNIDEN APX-25 C 
GE CUSTOM fh 
GE PHOEMIX Sx 
WON aan lB | 
HAS 


CG 

Ww TTECHGER 

UH, Mic & ALY 
hae 


53 
VME HB & 

DEN ANMX-S00B 7 
pit A 


GE PE/PY AAPID 3 CHARGERS 

UNIDEN FPS-B20TS TRNK PORT. OTM BATT, 
WILSOM Wil 3544 

WILSON HH 


MAXON CM 4 
3 COMM 


PRODUCTS 0) 

1 GE OFSKON REMOTE 

1 MOT MINITOR I HOnU Me 

1 CSC 500, SOUMH FREQU 

2 dali A MOXY PSH 
SON AMID STAOARO S 


TECH SPECIALS 
2 MOTOROLA MIT Sx y s: £SS AS.IS 
1 MOT MOTRAC VHF ite nt 


COMMUNICATIONS COMPANY 


(796) 427-0830 FAX (716) 427-7163 
ALL PRICES PLUS SHIPPING C.0.D_ CASH 


BUY & SELL 


Used GE-MARC 
Trunking Radios. 


TMX 8310 TMX 8210 
TMX 8510 TMX 8712 
TMX 8825 TMX 8615 


Call John Peacock 
Tel. 800-232-7715 
Fax 501-735-7799 


Equipment for sale 


COMPATIBLE MOTOROLA® RADIO PROGRAMMING EQUIPMENT 


BUY WITH CONFIDENCE. COMPARE OUR QUALITY. 
PROGRAMMING ADAPTORS PROGRAMMING CABLES 
PA-1° $169.00 Our Programming Cables are precision devices designed 
specifically for each radio. Put your confidence in our qualit 
v Supports full spectrum of pro- ion te ¥ Y 
grammable Motorola® Radios WE OFFER: 
Vv IBM AT/XT compatible 


Y Precise metal frames 
PA-2 added features $195.00 


DON'T SETTLE FOR: 
X Interior designs 
X Velcro straps 
x Cheap construction 
* Plasttc ngged boxes 
_»7-f a. ony a 
= Reference ad for TELEPHONE BRECIALS = 
on radio programming cablos | -- 
Aigo wae Sw : 


designed for each radio 
V Qualty P.C B. designed 
for each radio trame 
V Battery Eliminator option 
V GOLD connector pins 
v Coil cords 
al =6 1 Year Warranty 
es Full line of radio cables available: GP300/P 110, HT600, HT50/P100@, MT1000, 
SS] RADIUS® MOBILES. MAXTRAC@, SPECTRA®. STX @, SABER and others 


Povaris InoustRies 


a ue of Southern Computer Corp. 
M41 W Weeues Ra. Suite 008 


Vv Rechargeable NI-CAD battery 
V Data and Active indicator lights 


AMERICAN MADE 


Atianta, GA 30342-3219 


CALL FOR A FREE BROCHURE 
24 HOUR ORDER LINE 800-752-3571 
24 HOUR FAX LINE 404-252-8929 


ORDER BEFORE 1PM AND WE WILL SHIP SAME DAY : 


Motorola (i) lemaths 


Circle (113) on Fast Fact Card 
MOTOROLA | RADIV Radio Conversion 
Software 
UPGRADE YOUR RADIOS AND SAVE 
* GM300 TO 16 CHANNELS RADIO 
* P110 TO 16 CHANNELS ESCUTHEONS 
* EURO TO US STANDARD 
* HT600/P200 TO 6 CHANNELS 
* GM300 TO 16 CHANNELS 
* BOARD BLANKING 
* M100’s, MAXTRACS, HT’s 
* PRIVACY PLUS, LTR's 4+ SHIPPING 


ORDERS 1-800-561-3140 9to5 C+ SOFTWARE 


INFO 1-819-563-4533 EST VISA—MASTERCARD 


Circle (114) on Fast Fact Card 
MOTOROLA 
CENTRACOM | & Il 
Console components 


BOUGHT & SOLD 


“Note Hardware Onty, Sottwaro 


s0!0 by Motorola, Ino, abd ather proxticts, ate Prat ot Motorola, Ine 


BUYING ERICSSON - GE EQUIPMENT 
CALL OR FAX FOR QUOTE 


MASTER I STA. JOOW 42-50 from 
MPI UHF 4W WCG & Charger 

MPI Multi-Charger, 8 Unit .,, 
CUSTOM MVP 42-50 wiace 

CUSTOM MVP, VHF wiace . .. 

MVP HOUSING PANELS PARTS KITS 
Delia-S 150-174 no, acc, HOW 

Delta-S 450-470 40W §-990 ace. . 
Delta-S 450-470 SOW no ace. oo. c eee 
Delia-S Low band and “T™ band 
VHF PLS Port. 16 ch wi/GESTAR 
PLS/MPD/MPA Multi-chrger. NEW 
Phoemx-SX 406-430 16 ch. NEW 
MASTR IL 150-174 LOW 

MASTR II 450-470 40W 

MASTR Il VHE “E™ package. 110W 


$1,200 
S165 
nace 
. $125 
$125 
call 
-$275 

. $299 
$199 
. Cull 
-S1I99 
$100 
- $225 
from SIS 
$165 


Telecommunications 


Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 


Circle (96) on Fast Fact Card 


RTX Corporation 


Advanced Turn-Key Trunking DFE W'C-5SQ) sean accessories SISO 

S-990 128 ch. head wiwarranty - -$125 

Radio-T: Systems MPS/ MPR/MPX /MPI/MPD Chargers... .call 
Designed and Installed 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 


| Anywhere « Any Frequency * Any Size | 


RTX Puts You On The Air 
1-800-848-4RTX 
4343 Fortune Place, Melbourne, FL 32904 


TEL 804-525-0068 FAX 804-525-0078 


Classified 


Equipment for sale 


Visit our shop at 1003A 
Tyler Street In Fredericksburg. 
Direct all correspondence to our LOWEST PRICES IN USA...GUARANTEED! 


PORTABLES 
Ae FW vit 
iF 9 PL 


l= ME CHEM 
YNNE ELECTRONICS 
P. O. Box 7846 


Centracom | 

Quick Call | & ll Encoders ~ 
BLN 1041 Radio Control Module 
BLN 1042 Speaker Amps 

BLN 1045 T/R Modvies 

BLN 1057 Dual Rx Modules 

BLN 1133 CVS Modules 

BLN 6226 4 Wire Audio Board 
BLN 6234 Patch Boards 

BLN 6336 Aux Switch Modules 
81343 Comparator Display Panels 
Housings. Power Supplies & More 


He $2 
Fredericksburg, VA 22404 U : 
T1600 Remoles & Options 
496 Speaker Mute 
Supervisory 
Alt 


(703)373-3888 


Test Accessories 

RIL4237A Sabre Nicad Tester 

RIL 4194 MX Nicad Tester 

PT Pack Set Nicad jester 

T 2 RIC 1000, TEK25C Universal Control 
TLN 4980 Wildcard Panels 

TUN 4981 Wildcard Il TLN 1857 Portable Test Set for Base 
TUN 4986 Loti Stations 

TLN 4988 VU TEK 7A DC AF Meters 

TLN 5001 Clock Assy TEK 5 Meter Panels 

4F & 8F Tone Remotes ATX 4007 Auto Interface 

GE & RCA Tone/DC Remotes 


256 16F 25 
M256 16F 45 SCA 
GM300 BF 254 ACL 
CONN VHF 
GM300. 16F 45W AGC 
CORN VHF 
REPEATERS 
GP300 45 WIDUPLAR 
We hava the R1801 DAC for your programming needs. Call us with your requests. HE 


Phone: (703) 373-3888 We have numerous Ilems in stock, please call us with your needs. Fax: (703) 786-7968 


RADIO EXPRESS, INC. 
OFC 703-266-1928 
FAX 703-830-8710 
ORDERS ONLY 800-545-7748 
ALL MAJOR CREDIT CARDS ACCEPTED 


Circle (115) on Fast Fact Card 


STOCKING DEALER 


MAiDLAN Dp) |)! 
LAND MOBILE RADIO 
Same Day Suiprinc 
Fuut Propuct Support 
Whotesate To Deaters Onty 
Masor Crevit Carps Accertep 
Larce Inventory Or Mosies & Portastes 


MOTOROLA 
Motrac, Low & High Band s Aid 
Mocom 70. Low & High Band—800 Cony. 
Mocom 70, Consoletis 395.00 Micor Lowband to 800 zi on 
Micor, Base & Repeaters 1295 
fitrex. Lowband & High Band VHF 

Mitrex, Consoletts 
HF-220, Handhelds with convertacom 125 
MX Convertacoms 250.00 Syntor-X, 35 wt trunked matey 
T-1600 remotes, Deskset remotes assortec 50-300 00 
Motorola, Accessories & Cables call 
GENERAL ELECTRIC 

175.00 


Custom Midland LMR 
Voting Receivers 


B & C Communications, Ine. 

1-800-343-3004. - 201-670-1985 - (Fax) 201-670-7627 
4500. AS-35A 
Circle (116) on Fast Fact Card 


Finally, a low cost reliable alternative to 


Master EXE! Low & High Band 100wts 
250.00 

ASTRON POWER SUPPLIES 
100,00 

MISCELLANEOUS 

Duplexers 
' 450-490 MHz. Yagis 
Speedcall's™ 912C status reporter... 


MYP Mobiles. 450/460 MHz 
Phoenix High Band, 40wts 16 ch 300.00 
200.00 
Master tl. Low & High Band 100 wts 
MYP Power Supphes 125.00 
RS-10's 30,00 RS-204 65.00 
Newmar, 115-12-20A 
Standard 60w1, Low band undordash vty call 
Motorota-Deciliel-Telowave, Mobile & Basestation 
100 Ft. Rohn 256 w/Concrete Base 
Push up poles, 30-40-50 Ft 
25 10000 
D & G Communications Inc. 
$18 Sth Ave. Texas City. TX 77590 Phone 409-948-9264 


Introducing... 


* Direct replacement for aging units or add ons. 


* Status reporting, sel call, hor honk, interrogate, 
group call, console assign and ANI on PTT, 


* Parameters are front panel programmable. 
Extensive self test and alignment capabilities. 


MITREKS for SALE! 


450 - 470 Mhz. 4 Ch. 
(30 w = $195. 50 w = $295.) 


ait : 00 California Radio 800-231-0103 
f ittunications Suggested Retail: $425 
210 Main St. #153 Seal Beach CA 90740 Order Hotline: (414) 730-4190 


Model 1012C 


The next generation o, 
status reporting equipment , from: 


* LTR™ and Motorola trunking compatible. 


* Compact: Only 54" x 4%" x 1%" 


Circle (117) on Fast Fact Card 


CELWAVE 


NEW! Tone-Master™ Touch Tone Decoder 


Celwave Products: 


* Base Station Antennas 
* Mobile Antennas 
» Marine Antennas 


Fone Aaron = TM 16 Fras 


MoTron Electronics 


86 Mobile Radio Technology 


Trust Celwave Quality! 


- Cable 
* Duplexers & Combiners 


distributes by 


Cah CA 
Today for 


C MRPCTEVG 


<\ i 


(800) 435-9313 
Order Fa: 


Prremre 


Circle (118) on Fast Fact Card 


June 1993 


Communications 


LOM Associates Inc. 


in thnors (BOO) 892-1611 


» (800) 284-4934 


310 Garfield Sl., Suite 4 Eugene OR 97402 
Info: (503) 687-2118 Orders: (800) 338-9058 
Fax: (503) 687-2492 
Decode and display Touch Tones from a tape recorder, 
scanner, or nearly any audio source. ¥ 16 digit LCO 
display, 80 digit scrollable buffer Vv Built-in speaker 
¥ SV battery ¥ Metal case v TM-16 PLUS includes RS- 
232 output and Software for optional date/time/ number 

legging using your IBM Compatible computer. 
TM-16 Standart Moet $169 
TM-16 PLUS RS-242 Mosel with Software say 
Ps-22 AC Power Adaptor stu 
S/H $8 USA/Canada, st: § Foreign. 
Visa, MasterCard & American Express Accepted 


MICROWAVE 


© Menu Daven» Color Coded 


@ Cn-Sereen Path Profile Design 
© Diffraction Lamy Calculatiyns 
@ Reflected Samat Analy 

@ Rowle and System Dicges ns 
© Map Coomsings - Grapher with 


Dimensnony 


© Perloermane Predictions Analog, 
Diguial and Video 


NORTON ENGINEERING 

10002 McDutt Court 

Vienna, VA 22181 
703) 938-5745 

Fox: (703) 938-9168 


= 
A oe Wit wa) Free Demo 
( | ( <—__s & Manual 


210 Main St #153 Seal Beach CA 90740 (J 


Computer software 


COMPUTER ENGINEERING OF MICROWAVE SYSTEMS 


(CEMS) i 
‘ i 
oy Sec, 
LAND MOBILE RADIO COVERAGE a ¢ 
ats 


(LMRC) 


LAND MOBILE RADIO 


@ Coverane Diigrams 


@ Multiple Prediction Meulely 
@ Wa) Radials 8) Mi (8) Kim) Radius 
@ Relict Mags in Color 
@ Intermendubation Calculations 
© WO Ts aad Rx Frequesces 
® Upto?" Order 


© Caraphy Picscalaions 


Demo Disk 
and 
Sample Printouts 
Available 


Circle (119) on Fast Fact Card 


Pyramid Communications service Management 
(sal FE Software _ ____ 

OP ON Kis Productivity Reports | 

Repairs 
Groilseae— 
(414) 730-4190 > 


| <“stomer Data 


CSERVICE® 


Service Management System 


¢ Invoicing/Work Tickets 
¢ Accounts Receivable 
* Service History 

* Contract Management 


Sage Data Systems 


* Inventory 
 Air-Time Billing 
© Tech Efficiency 
* Recurring Billing 


(Division of America West C&E, Inc.) 
800-542-9378 * 307-382-5663 * FAX: 307-382-7323 


SoftWright 


Limited Liability Co. 
1010 South Joliet, Suite 204 
Aurora, Colorado 80012 


(303) 344-5486 
FAX (303) 344-2811 
Tele TAP BBS (303) 344-5378 


Circle (101) on Fast Fact Card 


Terrain Analysis Package (TAP)™ 
PC-based software for RF studies 
e Area ficld strength coverage maps. 
¢ Shadow maps. 
¢ Choice of propagation models. 
¢ Point-to-point/microwave fade margin and 
reliability calculations. 
* User-customized data base for buildings and 
vegetation. 


* Digital elevation data on floppy disk or CD-ROM. 


* [ntermodulation product studies. 
Free demo disk upon request. 


Circle (102) on Fast Fact Card 


Identify and prevent RF 
communications site 
interference in minutes 
rather than hours. 


Powerful PC softwarethat picks up where 
allother intermodulation programs leaves off. 


Transmitter Noise/Receiver Desense Analysis 
-Intermodulation pda Level Analysis 
-Eliminates Manual look-up of filter curves 


COMSITE Pius 


Forabrochure, call 1-800-845-0408 


Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 
communications company. It provides the 
user with work orders, and work order his- 
tory, inventory control and purchasing, 
contract management and costing, equip- 
ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able, Accounts Payable, General Ledger, 
and Payroll. 


205/987-1523 


Circle (103) on Fast Fact Card 


¢ GP300, P200, HT600 
e Mobiles, Repeaters 
e Intrinsically Safe 

* Dealers Welcome 


1-800-822-MO0SS 


COMMUNICATIONS 


MOTOROLA 
RADIO RENTALS 


¢ MT1000, HT600, P200 

* Intrinsically Safe 

¢ All Types Headphones 

¢ Mobiles & Portapacks 

* Repeaters & Crossband 
Sets 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
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CDS offers you the tools to predict radio propagation Equipment wanted 
Real World coverage with unprecedented accuracy. CDS Real q P 


Propagation World Propagation” Studies are an invaluable tool 
used in the design of RF communication systems. Call BUY & SELL 


+ es us to discuss how we can supply you with the | Used Duplexers 
ahi + resources you need. Other RF Engineering Tools ips enc &coloning: 
include: You don't pay if it won't tune. 
¢ Online/Remote Access Services + FCC & FAA Databases DENNIS COMMUNICATIONS 


Fiona) & Richard P Biby 


[| 


* 3 Arc Second Terrain Data + 1990 Population Data 3181 Fulton « Abilene, TX 79605 
Communications Data Services, Inc. Gite enoenene 


6105-E Arlington Bivd, Falls Church VA 22044 


§34.-0 34 800 £6 -00364 


—_ es WANT TO BUY 


Circle (104) on Fast Fact Card Pagers: DBR 2000, NEC, 
Mot. Bravo and Panasonic 


‘it ( ss —_— — Two Way Radios: 800MHz, UHF & VHF 
Telepage Communications 
CONSULTING SERVICES ENGINEERING AID SOFTWARE 803-269-9699 


icense islance . rT 
30 Second & 3 Arc Second Data Bases Now Available 
TECHNICAL COMMUNICATIONS SOFTWARE 
P.O. Box 884 Montgomery, TX 77356 * (409) 588-3200 * FAX (409) 588-4434 


Advanced RF Coverage and Propagation Software SMR BILLING/ alate TS RECEIVABLE 


. Applied Spectrum Research “CES "IDA ‘Johnson ‘Trident ‘Uniden ‘Zetron 


" Billing Accounts Receivable 


Recureing Eitlings {fat rate) Apply Payments 
* Path Profiles Daily Bitlngs Generate Statements 


* Lan "3 Air Time Billing Print AR Ageings 
“ d Use/Vegetation \\ ’ Long Distance Billing Generate Service Charges 
Easy to Use on Your PC * Handles all of your busir Wigs 
* Hq . S y SPO . ari 
n Easy to understand and learn 
F Full Range of Design Optio m . Requires a minimum of file data keying. 
Single or Multi Site/Cellular S Mix or match differant download formats, ih sabia 
ree 3 . a f r) 2 a ach sale: & Ss. 
* Digital Topography Simple and flexible approach to sales taxes car aoeiiity 


fi : * General Ledger interface billing 

: Geographic Boundaries CLEVER SOFTWARE service 
International Applications = 3033 13th Ave. SW, Suite #139 

2975 Valmont # 100 (01) 303 444 4871 Fargo, ND 58103 

Boulder, CO 80301 USA " === FAX: 303 444 4872 Phone: 701-237-0095 Fax: 701-237-0228 


i 


%” 2 x9 
The SENTRY "Service Manager Linare, kor 
The technicians very own encyclopedia of service department informa- 
tion. A collection of over 50 Programs, Charts, Formulas and Conversion 5, FCC Licensing 
Factors. Information required daily, now on your service shop computer. 
Faster than looking it up in a book.. 
Send $ 79.95 Check or Money Order to: 
SENTRY USA* 
P.O. Box 372416 
Indian Harbour Beach, FI. 32937-0416 


Telephone (407) 773-6090 FAX (407) 773-6092 
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RADIO ENGINEERING PRODUCTS 


+ SOFTWARE + FCC INFORMATION 
3-D Terrain Dial Accass 
Coverage Predictions State Frequency Lists 
Fresnel Zone Studies Custom Searches 
Engineering Package Mailing Labels 


WE BUY TOWERS 


WE WANT YOUR 
Antenna Tower and Antenna Tower Site. 
If you have a Tower for sale or own a site 
where one should be, let us know. 


ALL CASH PAID! 30 DAY CLOSING! 


intermodulation Studies Print-outs 
3 or 30 Second Terrain Hies Data Files 


Will consider joint venture development. 


O18. 4, INC. 


— 1001 S. Ridgewood Ave. 
——— Edgewater, FL 32132 
CSREES Phone: 904-426-0014 » Fax: 904-426-0099 


Circle (106) on Fast Fact Card 
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REPLY BOX #922 
M.R.T., P.O. BOX 12901 
Overland Park, KS 66282-2901 


Services 


~ SEFA 


| INTERNATIONAL, INC, 


EF & | Turnkey 
Microwave & Two-Way Services 


Engineering 
System Design 
Equipment 
System Installation 


1116 Dobie Drive 214-424-5680 
Plano, Tx 75074 214-423-5862 FAX 


SSLMK SHOPPE 


© ANI « Encryption «Two Tone « Burst Tone 


$ Options Module Installations 

¢ Small or Large Quantities 

$ Most Brands of Modules and Radios 

¢ Modifications and Discovery Installations 


— CALL FOR A PRICE QUOTE TODAY - 
Ph,: (913) 749-3566 * Fax: (913) 749-1036 


Tower space 


TEL: (708) 823-7713 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITIAN CHICAGO 


AREA PO Box 31160 
CHICAGO. IL 6063) 


STAN STANN 


John M. Rowe 
Communications Real Estate 
Site Acquisition, Site Marketing & 
Zoning Specialist 
1236 Corona #2 
Denver, CO 80218 


REALTOR® (303) 830-0815 


SET YOUR “‘SITES’’ ON US 


WE can save you time and mon- 
ey. Call for a list of California's 
best kept secrets...805-945-5448. 


lf you don’t we both lose money. 


WESTERN WASHINGTON 


Commercial power with generator backup. 
Good security. Year around access. 


Four Sites. 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax 206-475-9410 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


FCC License Preparation 


Fast, Easy, Home Study, Inexpensive, 
Land Mobile Handbook. New Employment Guide. 
Audio & Video Courses Available. 
General Radio Telephone License. 
WPT PUBLICATIONS 
1-800-800-7588 FREE Details 


SERVICE MONITOR 
REPAIR 
CALIBRATION 


AUBURN 
ELECTRONIC 
LABS 
12345 Bowling Green Road. 
PO. Box 447. Auburn. KY 42206 
WE ALSO BUY AND SELL! 


502-542-6000 
ALL TYPES FAX 502-542-7706 


1-800-859-6515 


PARKER ELECTRONICS 
LAND MOBILE & MARINE ELECTRONICS 
SALES AND SERVICE 
Fastest Delivery and Best Prices 


619 Front Street 
P.0. Drawer H 
Georgetown, $.C. 29440 
Phone: 803-546-9351 


MipLtanp ay 


NO MODLE MAGIC 


WHOLESALE 


38 lessions written exclusively for Mobile Com- 
munications Servicing. $375.00, Cal or write for 
free information: 


PO. Box 8278 
Lumberton, TX 77711-0278 
(409) 755-7838 


‘ 37 CALIFORNIA ANTENNA SITES 


* Major Locations ¢ Stand-by power 
* Secure facilities * Air Conditioning 
Or develop your own site. 


Land available at 
Oot Mountain/Chatsworth. 


MERIDIAN 
COMMUNICATIONS 


Since 1956 : 

23501 Pork Sorrento, Ste. 213A [A 
\ Colobosas, CA 91302-1355 
Contact Rich or Jock Reichler or 


‘ 848/888-7000 


PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8035' 
AMSL, 2635’ AAT, Emergency Pow- 
er, Air Conditioning, Overlooking 
Reno, Fallon and the 1-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-451-7702 


Tower space 


AAT corporation 


AVAILABLE NOW!!! 


MANHATTAN/MIDTOWN, NYC 
LATITUDE: 40 45’ 30” 
LONGITUDE: 73 58’ 15” 
OVERALL HEIGHT: 954’ AMSL 


MANHATTAN/UPTOWN NYC 
LATITUDE: 40 51’ 25” 
LONGITUDE: 73 56’ 11” 
OVERALL HEIGHT: 430” AMSL 


MANHATTAN/DOWNTOWN NYC 
LATITUDE: 40 42’ 28” 
LONGITUDE: 74 00’ 33” 
OVERALL HEIGHT: 835’ AMSL 


AAT csiporation 


30 Campus Plaza, Edison, NJ 08837-3911 
For more information contact Silvio P. Marraccini 


908-417-3993 « Fax 908-417-4825 
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NEED TENANTS?? 
Advertise your sites in the 
/ NATIONAL COMMUNICATIONS 
Re SITE DIRECTORY 


Dedicated to advertising antenna sites for lease 


NEED SITES? 
The NCSD contains hundreds of prime 
antenna sites across the Nation. 
To get your copy write or call: 
***INTRAFAM, Dept. M, P.O. Box 6093*** 
Freehold. NJ 07728 (908) 462-5964 


TOWER SPACE 


Westchester » Putnam * Rockland 
Connecticut 
Combiners 70-960MHz Bogner and An- 
tel antennas 450-960MHz with downtilt 
and null fill. Satellite earth station anten- 
na available. Emergency generator, A/C. 
Elev. over 1,000 ft. Easy access all year. 
Covers Westchester, Putnam, Rockland 
and parts of Conn. Contact Jerry Agliata. 
SIGNAL TOWER COMPANY, INC. 
914-633-0569 * Fax 914-633-9315 


Mt. Vaca Radio Site views Northern 
SF Bay Area and Sacramento Valley solid. 
Single space. entire building rental or lease. 
Power, telco. |50ft. tower, 24hr access. 
Please call or write: Radio Properties, PO 
Box 192, Elmira, Calif, 95625, 

phone (707) 446-3419 
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Tower space Repair services 


$25.00 FLAT RATE 
Plus Parts & Shipping 
On the following models 
XLH-250 RH-250 

RH-256 WH-2516 
WH-2510 RFH-252 


UC-102 uCc-202 z 
REGENCY/WILSON 
“OTHER MODELS—S25/HR Plus Parts & Shipping 
saan MULTICOM = + FAST TURNAROUND 
Moore, OK 73160-3316 * FACTORY TRAINED 
405-799-7356 800-880-7356 * VISA - MASTERCARD - COD 


The California 


4 SITE 
Ym SELECTION 


Check List 


Here's the first step designed 
to save you time and money! 
Whether you're a 
communications newcomer or 
an experienced pro, you'll find The answ 
; J ers to— 
this handy booklet invaluable “Choosing @ Site 


s 


RF Fuse Protector for 
IFR Service Monitors 


+ Fits models 500(A), 1200A/S and 1500 
+ Jus! $90, postpaid, inc. 2 spare fuses 
+ Costs less than your first repair job! 


¥YPaging WSatellite “Risk 
vDispatch WYMicrowave Leases 
¥Cellular wTelemetry “Maintenance 
VBroadcast “Data “More 

’ Personal or Business 

v Specialized Mobile 


When you need help in selecting a commu- 
nications site, call the northern California Check List 
experts. With 33 well-managed sites in key (510-236-3700 
locations and a personable, dedicated staff, 

Fax (510)-236-3799 
we'll get you up and on-the-air fast. 


DIABLO COMMUNICATIONS, INC 


1220 Brickyard Cove Road, Point Richmond. CA 94801 . 
(510) 236-3700, Fax (510) 236-3799 Ask for Mr, Pringle Pager repairs 
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COMMUNICATIONS 


COMMUNICATION = Phone (800) 288-8223 
S$ 356 Hillcrest Street 
INSTRUMENTS £1 Segundo. CA 90245 


BENDIX / KING 


Authorized Service Center 
Repair Services for all your 
communications needs! 
¢ FREE Estimates * 90-Day Warranty 
* Quick Turn-around *«FM/AM/SSB/CW 
* Northwest Location 


SKYLINE RADIO (503) 663-5858 


The California 
SITE SELECTION 


When Your Pager Problem Stack Up 
Turn to Page Repair 

* $10 Flat Rate Labor » Recrystal & Recode 

© 30 Day Warranty * Repair Contracts 

¢ Warranty Contractors 


For 
Classified 


SITE SPECIALISTS. 


ag 824 River Ad. 2700 Flora St. 
Advertising # Site Selection, Acquisition, Development, Construction, om saea iri maassit 
; f re Engineering, Management, Marketing. PogeRepes inc 
information: ¥ Sites Available Now... IL.IN, MA, MD,MI,MO,NC,OH.TX, & VA 
mtr | | =< Seang 
Jennifer = 
Hinkle FACILITIES MANAGEMENT, INC. 
10 Woodbndge Center Dnve, Woodbri ON 07095 
913-967-1927 (908) 636-6970 + FAX (908) 636-7260 + Toll-Free (800) 247-4796 


c 1991 RAM Sactbes Management inc 


Circle (109) on Fast Fact Card 
Repair services 


~ Just peel off 
your subscription 
mailing label and 
attach it to the 
address change 
card inside this 


Phone (800) 288-8223 issue. Please allow 


i] Specializing in Service Monitors since 1973 [es 


We buy and sell 
used monitors! 


or (310) 322-3666 6-8 weeks to 
— process your 
INSTRUMENTS | 


356 Hillcrast Street, El Segundo, CA 90245 
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Repair services 


= = 
= =CS “The Pager Repair People’ 


High quality, cost effective, and guaranteed 
pager repair. Flat rate labor (plus parts and 
shipping) on Motorola, NEC, Panasonic and 
Shinwa. 


(303) 337-4811 FAX (303) 337-3048 


Labor Rate for LCD Replacement 
including all Motorola, NEC Relay, 
and Panasonic pagers. 
Guaranteed Work 15 minimum. 


P.O. Box 535, Del Rio, TX 78841. 
1-800-285-2025 


NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.1.S.7. TRACEABLE CALIBRATION 


CUSHMAN IFR 


SALES NEW-USED 


3610 Dekalb Technology Parkway 
Suite 110/111 
Atlanta, Georgia 30340 
(404) 451-3264 
Fax: (404) 458-8785 


GET 
THE 
EDGE 
OVER 
YOUR 
COMPETITOR 


ADVERTISE IN 


MOBILE RADIO TECHNOLOGY 
CLASSIFIEDS 


Call Jennifer Hinkle at 
913-967-1927 
Fax 913-967-1901 


| _ 


CUSHMAN SERVICE 


SALES & SERVICE 


FOR NEW MODEL DEMOS 


CUSHMAN 


KNS ELECTRONICS, INC. 
2146 BERING DRIVE 
SAN JOSE, CA 95131 


PHONE: 408-432-8100 
FAX: 408-432-8359 


MODEL 7130 


TRACKING GENERATOR 
OFFSET GENERATOR 

1 GHZ GEN & REC 
SPECTRUM MONITOR 
ENCODER 


Circle (111) on Fast Fact Card 
Triton 


ny Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 


4300 Lincoln Ave., Unit O 
Rolling Meadows, IL 60008 


ea cc (708) 934-6426 Fax (708) 934-7195 


WIRELESS TECHNOLOGY LIBRARY 


trom @uantaa_”m Puwubiishing 


THE PAGING TECHNOLOGY HANDBOOK 


A wealth of practical experience and a depth of theoretical 
understanding unavailable in any other single source. Complete 
A to Z information on paging system installation and operation, 
plus specifics of traffic engineering, Interconnection, code format 
& error correction, analog modulation & demodulation methods, 
and noise & noise performance. Written by Neil J. Boucher, 
author of The Cellular Radio Handbook. this tex! is an 


essential addition to the library of any paging professional 


Cail for our free 24 
page catalog of books, 


video tapes, audio 
Quantum tapes, research 
Publishing Inc. reports. and software 
P.O. Box 310 serving the wireless 
Mendocino, CA 95460 communications 


1-800-422-9666 industry. 
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Classified 


LOUDOUN COMMUNICATIONS, 


Communications Systems 
REPAIR DEPOT 


INC. 


Microprocessor based Mobiles, 


portables, controlheads. 
GE Warranty Processing 
Fast turn-around 


@ 


585 Factory Shoals Road 
Austell, GA 30001 


404/948-9566 


Tower space 


Give Us A Call wr 


Advertise in 
MRT Classifieds 


We reach more qualified prospects 


than any other industry publication. @@ 


Call Jennifer Hinkle 
Classified Advertising 
913-967-1927 
Fax: 913-967-1901 


Fast Fact 
Company Number 
AAT Communications Corp 
Alr Comm .. ; = ups 
Alexander Batteries 
America West C&E, Inc... 
The Antenna Specialists. Co. . - 
Astron Corp. . 15 
Automation & Electronics Engr. 
Avcom of Virginia 
Avtec, Inc. sp 
B&C Communications, Inc. ..... . 


Advertiser 
Hot line 


908-417-3993 
602-275-4605 
800-526-ALEX 
. 800-542-9378 


. -216-349-8400 
.. 714-458-7277 
. 800-527-4596 
.. .804-794-2500 
. . 803-892-2181 
. .800-343-3004 


. -800-526-3935 


California Radio we 
Cartwright Communications. . 
Celwave 

Centurion International, Inc... - 
CES, Inc. .. 

C.ET., Inc. . ‘ 
Chargeguard Corp. ... 
Cimarron Technologies . . 
Coded Communications... .. 
The Comms Expo/Show of Ams 
Communications Associates 
Communication Dala Services 
Communication Instruments 
Communications Specialists - 
Connect Systems, Inc. ......... 
Control Signal Corp.......... 
CP! Communications, Inc. . 

C+ Software .. . 
Cushcratt/Signals Corp. 
Cushman/KNS Electronics 

Data Communications -. - 
Datacom, Inc. ,., as 
Decibel Products, Inc. ........ 
Diablo Communications, Inc. . . 
O&L Communications Inc. 
Dynatech Tactical Comms 
Earmark, Inc... 

EG&G Electro-Optics 

EMR Corp... oe 
Ericsson GE Mobile Comms . 
General Communications... . . 
Harger Lightning Protection .. . . 
Henry Radio 

Hewlett Packard 

Hustler, Inc. . : 

Hutton Communications . 

Hy-Q International. , 

ICOM America 


800-231-0103 


. .513-489-1755 
, -800-321-4700 


. 800-228-4563 


. . 407-679-9440 
. -904-426-0014 
. 800-458-3410 


800-487-7184 


. . 800-228-6367 
. 305-594-7735 


800-435-9313 
. 800-441-0034 
800-288-8223 


. 800-854-0547 


-800-545-1349 
303-989-8000 
800-869-9128 


. ,800-561-3140 
. .800-258-3860 


408-432-8100 
716-373-7228 
217-222-0160 


.. 214-631-0310 
. 610-236-3700 
. .219-484-0466 


-603-880-4411 


. 203-777-2130 


508-745-3200 


. 602-581-2875 
,800-GE1-2345 
.. 800-356-3200 
. -708-362-4848 
. -800-877-7979 


-509-921-4001 


. .-800-949-9490 
. -800-442-3811 


- 606-283-5000 
206-454-8155 


Fast Fact 
Number 


Page 
Company Number 
IFA Systems, Inc. . ee ee ees 
International Crystal Mfg.... . vasa 7 BQ 
Inti, Municipal Signal Asso. j 65 
Kyocera America Inc - 60 
Larsen Electronics < 45 
Leathersmith 62 
Maxrad, Inc Sai 19 
McManus Communications . . ; acta 
Mechem Electronics... ..... . 86 
Meridian Comms-Comms Express . 84 
Midian Electronics, Inc. ..... ae ee 
Midland International LMR 


Modular Communication Sys. Inc. Pees 


Monark International Corp. 
Motorola Government - 
MX-COM, Inc. 

Norcomm Corp 

Norton Engineering 
Omnicron Electronics . 
Pekaar Communication, Inc. . 
Pirod, Inc. 

Polaris Industries 

Primus Electronics Corp. 
Pyramid Communications 
Quantum Publishing. Inc. 
Radiomate 

Ramsey Electronics 

RCW Distributing 

RF Industries 

Ritron, Inc. 

Santa Fe Distributing 
Schlumberger Technologies 
SEA. a Unit of Datamarine 
Selectone Corporation 
Sentry Services Int’! 

Sharp Communication 
Shinwa Communications of AM 
Softwright ee 
Solar Electric Specialties 
Standard Communications 
Tait Electronics USA, Inc 
Telepoint, Inc 

Transerypt International Ltd, 
Tryion Manufacturing Co. Ltd, 
Unipage 

VCP International, Inc. 
Vega. A Mark IV Company 
Vertex/Yaesu USA 
Vocom/RF Corporation . 
WAVETEK 

Western Towers 

Zetron, inc 


Advertiser 
Hot line 


. 916-522-4981 


405-236-3741 


... -800-723-4672 
. - 619-576-2672 


800-426-1656 
800-233-0440 
800-323-9122 


.. 501-763-6250 
. . 703-373-3888 


800-631-7297 


818-764-1333 


816-891-0700 


. 800-235-9590 
.919-744-5050 
.916-477-8400 

.. 703-938-5745 

. - -203-928-0377 
. ---201-772-0704 
+. 219-936-4221 

_- 800-752-3571 

800-435-1636 


414-730-4190 
800-422-9666 
800-346-6442 


. .716-924-4560 


800-726-9015 
619-549-6340 


vs +++, 800-USA-1USA 
. 913-492-8288 


800-225-5765 
206-771-2182 
800-227-0376 


. 407-773-6090 
. 800-548-2484 
800-627-4722 

- 303-344-5486 

.- 707-459-9496 
. 800-767-6695 


713-984-8684 


310-652-3666 
800-228-0226 

., 519-669-5421 
. . 800-367-2864 
- . -800-527-9366 
. -818-442-0782 


310-404-2700 


.800-USA-MADE 


800-245-6356 
915-658-6539 
206-820-6363 


The Vertex Line. 


6 Channel 

Economy Portable 
Transceivers 

FTH-2009 VHF, 134-174 MHz 
FTH-7009 UHF, 450-470 MHz 
Shown with optional FTT-6 
DTMF Keypad. 


15 Channel 

Compact Portable 
Transceivers 

FTH-2008 VHF, 150-174 MHz 
FTH-7008 UHF, 405-470 MHz 


When communi- 
cation is critical — switch to 
Vertex! For business, industry 
and public safety, Vertex 
VHF/UHF compact portables, 
complete 4, 12/24 and 99 
channel mobiles and 
exclusive FTH-2070 
Dual Band portable 
with MIL-STD-810 
C/D and FCC Part 80 are 
designed for years of tough 
field service and priced to 
suit any budget. 


99 Channel 
Synthesized Wideband Mobile Radios 


12/24 Channel 
Synthesized Wideband Mobile Radios 


To make Vertex products 
even better, they're backed by 
a 3-Year Warranty on all 
products and Authorized 
Service Respresentatives are 
just a phone call away. 


ea os 
é 

tA 7 
ah | 


FP-711 Power Supply 

(Base Station configuration shown. 
Radio and MD-11A8J Desk Mic not 
included.) 


4 Channel 
Synthesized Wideband Mobile Radios 


Frequencies 
FTL-1011 Lowband: 
37-48 MHz. 60 Watt 
FTL-2011 VHF: 
134-174 MHz, 40 Watt 
FTL-7011 UHF: 
400-512 MHz, 25 Watt 


FT-80C HF SSB Transceiver 
20 Channels, 1.8-30 MHz 


Specifications subject to change without notice. 


Complete and Competitive. 


32 Channel 
Heavy Duty Portable 

h Transceivers 

YX-500 VHF, 134-174 MHz, 
5 Watt; VX-500 UHF, (TBA) 
Shown with optional FTT-7 
DTMF Keypad. 


32 Channel 
Commercial Dual Band 
VHF/UHF 

Portable Two-Way Radios 
FTH-2070 VHF, 150-174 MHz: 
UHF, 409-490 MHz* 

“with degradation. 

FMA-2070 

Mobile Adapter (Not shown.) 


Vertex commercial commu- o> 
nication products have been 
recognized worldwide for over ' 
4 decades for technical inno- 
vation and rugged reliability. 


VHF/UHF Repeaters 
VXR-5000 — RF Synthesized 136-174 
MHz, 400-512 MHz, 25 Watt (shown.) 
FTR-2410A, 136-174 MHz, 10 Watt 
(RF); FTR-5410A, 430-512 MHz, 10 
Watt (RF) (Not shown.) 


So, put a “seasoned” pro to 
work communicating for you. 
Contact your Vertex dealer or 
call today for details — then 
switch to the Vertex Line. It's 
complete and competitive. 


\ vertex 


RADIO COMMUNICATIONS 


United States: Yaesu U.S.A., 
(310) 404-2700 
Central & So. America: 
Yaesu International Sales, 
(305) 593-2500 
Canada: Omni Provincial Electronics . 
(800) 567-6664 ‘ 


© 1993 Yaesu USA Rit 


DCS-23 Microminiature DCS Encoder-Decoder 


Compatible with all digital continuous tone coded squelch systems 
used in Land Mobile radios such as: "Digital Private Line", “Digital 
Channel Guard", "Digital Call Guard", etc. 


* Microminiature in size, 1.36" x 1.18" x .25" to fit inside all mobile units 
and most portables 

* Totally immune to RF 

* Uses crystal controlled CMOS microprocessor for low voltage 
operation 

* Three pole high pass filter included to remove tone from received 
audio 

¢ All connections made with microminiature plug and socket with color 
coded wires attached 

¢ Double sided tape supplied for quick mounting 

¢ All industry standard digital codes are field programmable with 
simple PCB jumpers 

e All 512 octal codes can be programmed 

¢ Simple field programming of both transmit and receive data polarity 

* Operates over full temperature range of -30°C to +65°C 

e Easy hookup with external diodes for multi-code encode or decode 

* Powered by a very low voltage of 6vde to 20vdc @ 8ma. 

¢ Full one year warranty when returned to the factory for repair 

¢ Immediate one day delivery 


Decode Encode 

* Sensitivity better than 15mv * Golay 23 bit digital word sent at 

* A signal. to noise ratio of better 134.4 Hz data rate 
than 4db Sinad:reliably operates ¢ Turn off code of 134.4 Hz sine 
decoder wave for 180ms sent to eliminate 

© Decode time is 171ms (one word receiver squelch tail 
length) * Output Z is 2.2k, AC coupled, 

* Decode input Z is 60k, AC and adjustable from 0-3v 
coupled, for easy discriminator ¢ Open collector high current 
hookup transistor. for P.T.T. keying 

¢ Open collector transistor muting ¢ Test code to set transmitter 
can be programmed for ground to modulation level included 


enable or ground to mute 

¢ Automatic hookswitch monitoring 
when mike is removed from 
hanger 


* Automatic squelch tail elimination 95 
by turn off code detection $59. 2 each 


me. 426 West Taft Avenue * Orange, CA 92665-4296” 

Local eee 998-3021 » * FAX Gs 974-3420 

Entire U.S.A: 1-800-854-054 

Outside USA or Canada: Jescom International / 1 Waters Park Dr. #117/San Mateo, CA USA/Phone (415) 574-1421 / FAX (415) 574-5297 = Also in Italy and Spain 
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